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Particles and Fields— 
Ionosphere 

5S10 Ian [wulllaa and Ttcpiruiirti 
A TW-DIKElitaiAL HutiEL OF THE NICIITSIDE IHIOSPHERE fiF 
VDW5: Htl ERERCZTIC-5 

S. U. BOldEP iSfueo Phjrskl Rasmrch Lob, University 
ol Michigan. Z4SS ll«r»ariJ , Ann Arbor, HleblgJn 48109) 
and T. E. Cravens 

Ihc energetics of tha Hightails Ionosphere or Virus 
ara all II nar we LI undo, stood. Paihor larga Ion 
ttnforaLure, have bain observed on Lite sigh (Hide. Vs 
liavo Esutrucicd a tuo-dlnacisioaaL theoretical nodal 
of tha snsrgst Its of tha nights Ido Ionosphere which 
tabes loro account tho of (seta of horluacal and 
vertical balk transport or haaL. Ha dasoutrata that 
tha obi.rre] Balptananco or the Ion Lnpiratura cos be 
aa plained In tans or tbeso transport taros Eor solar 
aanlth anglaa loan than 150 degress. Staple bone 
transport cannot explain Iba observed high tonperaturaa 
tor angles greater than ISO digress. 

J. C soph)a. flu., A, Fapar 4 AO 32’ 


Tectonophysics 


dUQ Plata Tsa tonics 

rAULTIKG ASSOCIATED U1T1I LARGE EAATKQDAKER AND THE 
AVERAGE RATE OF DEFOEIWIIC'S 111 CENTRAL AND EASTERN 

F. No Inal (Dependant of Eaith and Flanatarv 
Sclontee. Haiurhaaatia Inatltuta of Tacheology, 
Cmbrldge, Naaiachu satis 01 1»), Denq qideng 
He dais roles approelnata avaraga ratal of 
dsfarutloB la portions of eastern end central Asia 

for the Ian (0 years. These rates are bead on 

■ illnatai of isarca dlcanslona, avaraga 
dlapUcenantl, iilsnlc nonante and arlantailona of 
feu I li of all largo aerthqukaa In»t,ji and U nr 

. ' Si" CV7.0) aa peulbla In Asia 

a Inca HOB, a eu|or part af thla atudr Is tha 
ec-ipllatlen of Ihoaa date. For aoparata parts o( 

Asia, ve eoablne aalinlc Meant taaeora lo aetloaia 
the avaraga rotational strain (or dofomtlon) 
tensors lor that a raglsni [or tho last 10 pro. Ha 
oatlDAle that shortening aetata tha Tien Shan has 
acooried at II on/yr (between S and 14 tn/yr). 

Left literal shear on aillarly trandleg planae In 
Mongolia, Id northoeatani Tibet, Gama end Nlngclo, 
and on tha llanihulhe fault In we, tarn Sichuan haa 
boon vary rapid - Beta than 10 na/ys In uch 
toglon, and apparently IS rapid aa 40 ™/yr In 
not thraalaiD Tibet, Ganeu and lllngcla. 5 1 Over 

rales of a' leu lo ID tm/ir appear to cbsraotarUa 
aaet-vaat •'item I on end conjugate north -tooth 

■ hartenlug «r Tibet. The earthquake hi Italy of tha 
HlMlsya Is ions la tent ulth ratal of endariliiaBt(D| 
ol suit -than ID an/yr, bet probably Use than tha 
ConvargaiKi '(•«• ot India uLth Eurasia o( about 

1hc Overall alia la field Is consilient 
dtth a larga part of Indla'i panstrulsn Into 
. ADIS ala being ebeorbed by iba axtrualoa of natarlsl 
of Indls t way. As a result Southeast China 
mined at about 21 mmlyi aisl-tHthaait ulth raapset 
■ to Eorasla In Hut last 10 years With sb upeartalnty 
at about a factor ot rua la (hie aitlaei«g rata. 

Cl.E, Chiu, St»|n Rate) 

J. Cnphyi. Re*. * B, Paper 480048 

HUD Plate Tqc tonics (Alaska aigutluJ ' ■ ■ 

ISUHOMHIfg IE1WEES PLATE NOTIONS AID LAlE CRETACEOU1 
« P4LWQW HKKATIW, |V jOCTWEBTl*fl 

' lE* Vi ^‘r** ,lu- » 0, “*‘ M«Ha. , 

I ' ,0 :' ■ l“lM. Anchor Ago, Alaska SKlOI. and' ' 

; David C. Ingahretsan i.- • . 

beLu r JIi°L Ula ftiltflBHs iuipeatic 

r I?.*!? , I" BOUlt~.il.ra 1 M-iHa, 

Thi h!Tro a2, h “IT ,tar,M '' , ™ l0r F«b. , 

It?atlu!sht> ? <U mln ' mm *v *H«fc Ibe rectoeq- 


all may have been rallied to a period of rapid north- 
nor c heee tuard not lor cl the Xula plate Iroa about 
Jfc to St o.V. B-P. The .angle of convergence vat low 
With respect to the present orientation of the halts, 
suggesting the possibility ol pestajgsitu rotation 
of clio baits. A higher angle ol convergence nay lia»u 
wilted with respoet lo the Alaska Bangs bolt, a proba- 
ble ore, 11 pcstnagmsi Ic vet at Ian resulted from JQ0-4C0 
Va of right-lateral dlsplscoacpr on tha Dennll fault 
Tho Gull or Alaska hair Is In an anosalouo rovoart 
posit ten ulth roepecc to the Aloabe Range bolt, but 
probably fornsd by a convergence- rolatcd uoclianl in. 

The Euikohuln Hounfalne bell la Ln an apparent bock 
are poetlioe, but rho mechenlea ol III origin le uncer- 
tain. It nay have bun pari of an unusually brand 
Alaska Range are or. leas likely, it esy hove boon 
a r.aparala arc, Hagtsadc quleacoBce occurred Lliiaugli- 
cut aouthuaiiern Alaska during a period or plato roor- 
ganiaot Ian Iras about 56 cn 41 n.y. B.V., a pur Lod 
uhleh began ulth antroBily rapid northward motion 
of the Rule plato. Hagoatlen resumed when thu preetnc 
period of rather alow nor thvesr word Peel lie plate 
Button begeo ot about 41 n.y. B.P. The Alaullon arc 
probably fornsd at this tine, end haa been episodically 
active In about tha ease locarlon over linen. (Alalia, 
nagmatlc halt!, place cot lone, Derail Fault) 

Tectonics, Paper 4TQ032 

Centre! (Teull eoarp tsodtrioellon) 
fc9*-0 aeliDlc Sourer oe [fhrthqueko recur ruses) 

4710 Karina (ealtgloal preetBeaa (Uplifted terraces) 
KfPf'lFICATlOS OP HATE-CUT AMD FAULTIRO-CORTHDLLED 

UBDruxa 

T. C. Harks (U.3. Csclegldal Survey , Xenia PRidr. C4 
<M0J9), B. p. Busk mb, X. B . UJola, end B. E. Vail see 
Proa a casual ohHervatlon that tbe fore of dugroded 
fqult aasrpe reaenhlea tie error function, thla Insea- 
tlpetlon preooada through an alonaalary JirruBlon- 
equutlna raprasantaklon or land To ns evolution Lo tha 
applioallon of tha resulting equal l one li the nodam 
typography or scarp-) Ike 1 and f ores. The nurphologlo 
observe 11 onn can ho tnalyted althor ln the fora of ona 
or Bore arosa-atrtke alevatlon prof flat or In the Toro 
of tha alopo-orfaot plot, a point plot of nail Bun 
Benrp slops vareun aoarp offset . Vorking with either 1 
or both or those data representations for nlna gso- 
logia ntnioluraH, uolah range ln aga fron 7 lo 400 ka 
BP and m ottest frn 1 M AO a, ua apply analytloal 
aolutlons for tha vsrlleal inlLlal-saleo aaarp, the 
varllcnl conLluuouB-effial scarp, tad tha riatta-elspa 
Inltiol-valuo asarp. Ihe codel ualnulatlona an ln- 
Lrlnaloally anblgucun, yielding as tba final answer 
only lh* product vt (in lbs case or tha initial-value 
problea) or the product rA* 1 (la the esae of tbs re- 
posted fanning problta)] hero t la tha aga of a 
ainglo nearp-fomlna event, ?» Is the vertical slip 
rnlo, and c it tha ossa dl rfuslvily," A ainglo pro- 
file across throe nsaalirfa along tha Buia Crue, 
rqltrornU, Boost La analysed aa thrsa asperate 
initial-value probVaaa. A rmsonably constrained aga 
for the auflltrr steading above .tba Highway l plak- 

roi« retuma c • 11 QKQ ft QKQ - i VI Lb 

Lhla r. re eaa date the tvs aider eeeollffa. I D 

4a ll » BOO vs rue I aga aa Haa lea for Lhasa . ■ 
tvo older aaaaliffD baaed on a unifore rata of uplirt 
both yield Iba aaaa c aa 1 for tha lavar aaaolifr, Va 
traab a alagla profile of Ui* Bqynond >aqll in 
Pasadena /Baa Marina In taiu of tha rapes taJ ranltlng 
problem for lltha uplift rata of B. Oroak and oti.ra 
yields r » « (OT. The very. aobaUnttal prs-axlstlrg 
B °P0«B tha Rsyaond fanlt auat hit* been bqrlsd/ 
lavalad bom 270 lea . BP, Vhsa tha noda re 1 topography ha-, 
fan La fore, ftir Analysis or tha laka BonnevlUe 
abDrellaa aosrpe ravMla s dapaadanca of ct on 2a, 
auggssllvs or nap-linear aoiifioation proaaaaaa. Thla 
. appaamae ,18 treated with tha flnlla-alapa. inltiar- 
valua.saarp aadal lo datsralaa. K - 1,1 0ED for tha 

ir*S B £2 T J! ,, .! h ?" 1 iS ^ aBggaatien of . 

M. , M. KsebaLta tha* % 100,000 Y«ar-old, w a stay .blab 
In vnaMy aaaaaUdatad 
alluvial. uiraoea or lha Basin and Itogk and Bio 

lTxo S!* w fo»uWte4 aa I ' 

th. "Woyldwa bataasB LMa imqoality ead 

the lake Bassayille short Urn y jg strlMns, and lb 
eunasta thaK.iha ntes af I OTg sAy bb gsnereliy 
applioibla, eg a good first AppreCUatJoa .^litha ,4 
- SoUriAAtiAn of alffFial tartaaia rtthlq ^ - 


villa shore 1 1 nn ■ la the bnnlx ror dating four Alls of 
fault Bcnipn in w*>ul-.'neLra 1 Utah. Tha Drue Mila 
FruIL ecarpn can be nodal nd in -evoral dlffarool oir- 
ounnlanron, but the sent likely Interpret ntlen Is l h* 1 
Ihass fn'ill ncnrpn feraed nn lh" fenult of ft olagl* 
eplnado of no ran I rsultlnn t-h in 1,7 k‘i I'l". dbs 
youngor sg,» In annoelatod ulth quite !■>» InUl"! ■'"f* 
nnglee Tho other thr-'u of fnull scarps 

nhov nn ovidnnon for rinll" Ini llnl -value n!"pu«' 

hull nrarpn nlong llm onptnrn ten* oT ihs Fish 
Itprlngn ilnnfln are very y.mng, A k" Rf. k>. nelloslv 

the nm of I'fia! t nnnrps nlnnn Llm vnrlorn rinnk hf W 
Oqulrrh Htn . lo ha J? kn Dr, whl.'li ronln tho vnvk geo- 
logic constraint that Ihi* hu older then the Ink* 
Ronnovllla uhorol Im. Fnnl t noar|ui slnnc the nerth- 
ennlorn virgin of tho nhorprnrk Hlu. nru u\nn oldvrv 
H7 Ira BP. An Intriguing ■-onmqunaou "f rt Ar ntrgls- 
ovonl nnalynln nf Uirnii nnnrpn Is that nn 11,1 ■ afr- 
eet oenurrad In n nine In ft'irlhqunfcn, 

J . Cwopliyx, Xi-a, , B, l'ii|u-r 4 linin'! 


AGO 

Congressional Science 
Fellowship 

The Individual selected will spend a 
year on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range of 
scientific Issues as they pertain to 
public policy questions, 

Prospective applicants, shou^ have 
a broad background in 3 clj^|'and be 
articulate, literate, fle^e^ana able to 
work well with peoplW^n* diverse 
professional bacl^KJMn® 1 P rior 
experience In pupjte R|llcy Is not 
necessary, althoa^Rf^h experience 
ip s treble Interest In 
Ss. to the solution of 
l^t^Siepi ra 


and/or a dem 
applying scle^ 
public problgr 

if-J 

The felmffl 
stipend oPO^ 

submlt^^^r 

- ta %^ re 

mendatrapto/ 


scarries with it a 
^28,000, plus travel 


Intere^a^candldates should : ■ 1 

submit ale^r of Intent, a curriculum 

■ vfta^oMFiree letters i of recom- . ; - 

rhendP^toAdU. Fo^ further details. . 

write Member Programs Division^. • . 

American Oeophysl^al CJnloh, 2000 : . - . .. 

: ! Florida Avepue, N.W„. Washington, 

• , D.C.:20009 or teiephone 462-69030^ -/■ 

800-424^2488 outside the , : . /• . . ’ 

■* Washington, D.C., area. - ^ I -j;: \ 


March 2 U. 1984 fiOS 


Ozone Depletion 
Estimates Lowered 

Human activities deplete stratospheric 
ozone to a lesser degree than had pieviously 
been reponed, according to a National Re- 
search Council (NRC.) committee. The com- 
mittee updated earlier NRC studies by re- 
viewing recent research on the whether in- 
creased chloroiluorocaibaiis (CFG) and 
various t race gases would figuratively chip 
away at lire envelope of stratospheric ozone 
that shields die earth from harmful ultravio- 
let radiation. The new estimates stem from 
improved mathematical models and from bet- 
ter measurements fed into the models. 

Two different types of models were incor- 
porated into the update. One considered only 
CFC, the other accounted for changes in a 
variety of trace gases. Both types suggest less 
change in total stratospheric ozone than had 
been previously esiimaied. 

Atmospheric models that consider only the 
continued release of CFC at roughly current 
rates predict a 2-4% reduction in strato- 
spheric ozone by the late 2 1st century, said 
the Committee on Causes and Effects of 
Changes in Stratospheric Ozone, part of the 
NRC's Environmental Studies Board. Equiva- 
lent estimates made by previous NRC com- 
mittees in 1977 and 1982 forecasted a 15- 
18% reduction and a 5-9% reduction, respec- 
tively. 

Other models, accounting for the effects of 
CFC and such trace gases as nitrous oxide, 
methane, and carbon dioxide, suggest that si- 
multaneous changes in atmospheric concen- 
trations of these gases could actually trigger 
an increase of abouL 1 % in Lotal stratospheric 
ozone during Lhe next century. The commit- 
tee noted, however, that when uncertainties 
in these models are considered, the result 
could range between an increase of a few 
percent to a decrease of up to 10 %. 

"Pert u rbat ions In ozone should nm l>e con- 
sidered separately from the issue ol climatii 
alterations due to other trace gases mu.Ii as 
carbon dioxide," stilled the update lummit- 
tee, which is chaired by Leonard C. ilarlier 
of Columbia University. The so-called given- 
house eflen may produce a cooling of the 
stratosphere, which would slow the rate of 
chemical reactions that destroy ozone. 

The committee also said Unit detailed anal- 
yses of o/otic tourer unit inns feint I97t> to 
1980 produced "nn discernible trend" in the 
lotal amount of ozone in the atmosphere. An 
apparent dccicasc in ozone may have been 
detected at an altitude of ahum -IU km in the 
stratosphere; this decrease must have been 
offset by increases in ozone at lowei altitudes. 

Requested by the Environ menial Piotcrtion 
Agency as part of an ongoing congressional 
mandate, the study also examined the possi- 
ble impact or increased nltiuviolci radiation 
on human health, plants, and murine life. 

The committee's report. Causes ami Effects of 
Changes in StmtHSfihrrk (kaiir: Ufidnle 1983, is 
available lor $15.50 from the National Acade- 
my Press . — MR 

Fusion Energy 
Breakthrough 

The physics of harnessing nuclear fusion as 
a heat source is not well known. No such 
power generator has l«en made yet and sig- 
nificant breakthroughs will be necessary be- 
fore the concept is proven. AH such advances 
in energy research arc followed with keen in- 
terest by geophysicists. One such break- 
through was made recently at the Massachu- 
setts Institute of Technology (MIT) in experi- 
ments with a model Tokamnk fusion reactor. 

The M IT experimental high-field nuclear 
fusion reactor with the name of Alcator-C ex- 
perienced a large technological advance when 
hs operating parameters exceeded the so- 
called "Lawson criterion,” one of the mini- 
mum requirements of a successful nuclear fu- 
sion power generator. The nuclear fusion of 
hydrogen to form helium releases heat, but 
to make such a process workable for a power 
plant, there must be a sizable efficiency in the 
ratio of energy input to bring about the . reac- 
tion to the thermal energy released by the re- 
action, and even this advance falls far short 
of the breakeven point. The advance is, how- 
5 ve . r * a great step in Lhe learning curve about 
fusion magnetohvdrodynamic plasma sys- 
tems. : . ■ 

The breakeven point will be reached in the 
reaction when (he product of the ion density 
an “ tite energy confinement time exceeds a 
value of about 6 x I0 13 sec chi' 3 (the Lawson 
criterion), and the plasma temperature ex- 
1 reeds about 85 x |Q 6 K (about 7.5 keV). In 
I e MIT experiments, Alcatpr-C achieved a • 
uwson confinement parameter or about 8 x 
i“ . sec cm' 5 , burifre central temperature of ' 

■ i jrS - „ ute riu ml plasma -was only about 17 x ! 

■' jL t ««!. way. below breakeven (Phpics To- 
! n ' kLj &1>ruar l r '1 984)'.. A' nuclear reac(or : will 
j need to exceed to breakeven conditions by ri 
; actor of. 2 or more to be commercial. 

-V. " / . , . -I. J. .. ir ’.[• 'j: : 


Alcator-C was able to break the Lawson 
barrier by using a frozen deuterium pellet as 
fuel for the Tokamak. The pellets were bred 
into the central plasma region of the donut- 
shaped reactor by means of a son of air rifle. 
The process had been tried at the Oak Ridge 
National Laboratory and was significantly 
better Lhan the previous system, which inject- 
ed puffs of gas into the outer confines of the 
plasma column. The object is to create a high 
plasma density and a long heat confinement 
lime. In addition to ohmic healing of the 
plasma, external heat sources can be applied 
efficiently if thermal diffusion is low. Ohmic 
heating itself is limited by certain constraints 
on the maximum allowable plasma currenL. it 
would appear that with sufficient experimen- 
tation. auxiliary heating techniques may pro- 
vide the next breakthrough. 

Future trends depend crucially on the de- 
velopment of fusion power. Currently, con- 
ventional fission nuclear reactors are not be- 
ing developed further in the United States. 
According to a recent finding by the Office 
of Technology Assessment, "Without signifi- 
cant changes in technology, management, 
and level of public acceptance, nuclear power 
in the U.S. is unlikely to be expanded in this 
century beyond the reactors already under 
construction." {Chemical and Engineenug News. 
February 13. 1984). Other alternatives to oil 
burning are the use of coal and synthetic fu- 
els. 

Right now fusion power research is focused 
on the engineering and physics of plasma col- 
umns. The actual testing of a fusion genera- 
tor will not he done for at least anuther dec- 
ade.— AMD 


EEZ Survey 


The United States Geological Survey 
(USGS) has contracted with the Institute of 
Occanugrapliic Sciences (lOS) to charter the 
research vessel FanieHn. The project is In map 
die ocean flour at depths gi eater than 500 m 
along the recently established United States 
Exclusive La nn link. Zone (ELZ). The short 
range objectives include uliiaiiiing scalloni 
contours .ilnug the deep sea llierin.il spring 
zones in the Pacific Ocean basin. Should am 
of the zones prove economic for their sulfide 
mineral deposits, the charts should be nf val- 
ue to iiidusti y for years to come. 

According to a recent report, “III a lew 
weeks lime, the M. V. fmwHn will -.til fin die 
west coast of the United States carrying the 
unique long-iange sidescan sonar ‘Gloria."' 
[Nature, 3U7, 587, 1984). Gloria stands for 
Geological Long Range Inclined Asdic. Hie 
uniqueness lies in the sidescan sonar being 
optimized for geological observation. The 
functions nf similar instruments in naval 
oceanographic vessels arc often not suitable. 
Gloria uses a bac Scattering technique to pro- 
vide imaging data fmm distances up to 30 m 
on cither side of til- track through the water. 
Other sonar systems arc lieing used in the 
project as well, and thus a good comparison 
can be made. 

The economic interest in the hot springs 
which are located at sites along the Pacific 
Basin ridges is associated with potential pe- 
(roleuin and sulfide deposits. The new Gloria 
maps may assist in isolating the deposits and 
in locating new ones . — PAtB 

In Congress 

Year of Water 

A resolution proclaiming 1 984 as the "Year 
of Water" passed the Senate on February 27. 

“Water is our most precious natural re- 
source," said Sen- Bill Armstrong (R-Ohio). 
who introduced S.J. Res. 202 in November. 
"The Year of Water will provide an opportu- 
nity to examine the issues surrounding water 
use and planning.” 

In addition to calling for “increased aware- 
ness and dedication to the interests of world- 
wide water resources and their immense im- 
portance to the welfare and well-being or 
mankind,” the measure is intended to "wel- 
come the delegates from the 79 member na- 
tions of the International Congress on Irriga- 
tion and Drainage” at their meeting in Fop 
Collins, Colo., in May and June. 

The resolution was sent to the House.of 
Representatives on February 28, and more- 
ferred to the House Committee on Post Of- 
fice and Civil Sen-ice. A similar resolution 
also was introduced last autumn in the House 
of Representatives by Rep. Ray Rogovsek (D- 
Co\o.).-rBTR 


travel award fur his pioneering studies or 
passive continental margins and Lhe initiation 
of subdue linn zones. Cloelingh is the first 
geophysicist in receive this award. 


Recent Ph.D.’s 


Eos periodically lists infornuiion on ret ei illy iic- 
ccpLcn doctoral iliuc run ions in ilic disciplines of 
geophysics. Faculty members are invited lu subinii 
the following information, nn inuituiion letterhead, 
above the signature uf lhe faculty advisor nr depart- 
ment chairman: 

( 1 ) the dissertation Lille, 

( 2 ) author's name. 

( 3 ) name or the degree gran ling department and 
institution, 

( 4 ) faculty advisor, 

( 5 ) month and year degree was awarded. 

If possible include the current address and tele- 
phone number of the degree recipient (this infor- 
mation will noi he published). 

Dissertations with order numbers, and many of 
the Olliers listed, are available from University Mi- 
crofilms Inicniuiionjl, Dissertation Copies, P.O. 

Uox 1704 . Alin Arbor, Ml 48100 . 


Atlainello Complex: Aspect s of Its Emplacement 
and Uplift, T. A. McRae. Dept, of Larili Sci- 
ences, Univ. of Cambridge. UK. HMD. 

Age nnd Ewlutian of the Yukon Tatiana Teiranr, 
Southeastern Yukon Territory, J. K. Mnrtcnscn, 
Dept, of Geological Sciences, Univ. nf California 
ai Sanu Itarlmra, I*. 1 K: 1 . 

Ha rut topic Studies of Stationary Extmtiopical 
Anomalies in the Tmpmplmr, J. 1 .. Kin ter 111 . 
Gcnphvsic.il Fluid Dynamics l'nigram. I’rimeimi 
Univ.. Jainuiy 19 X 4 . 

Banoviitn Migmalite* and the Tliennul Hisioiy of 
the Snuth-Eastern (irumpinns, 1 - 1 . L. Me La -11 jii, 
Dcpi. ol F..irth Xciciices. Univ. of Combi idge, UK 
1983 . 

Basin Analysis uf Vnlcanit Arc-lhiii'rd Jinn-Cic- 
taremu Sedimentary Hocks, Vnonno 1‘eninMtln, 
Hajn CiiHfnrniti Sur, Mexico. l>. A It.irucs. 

Dcpi. ol t Geological SiieiHL-s. L'mv. t 'aliform, i. 

Santa It.irhara. 

Curium hulofie Analysis at the Nanuginta (zirl 
Using Static Mass Sp<i humetrs, I. I*. Wuglii, 
Lk-pi ol Lai ill SuiiiCL-s. Univ. ol Cambriilgi-. UK. 
I!ix;t. 

f.ioim/iiHli 7 hnaigh Tilth- and Sfmcr. Studies in 
Conation! I , n>i’ihciali\m. k. k. Cliai|iL-niiet. 


Dept, of Geology and Gcnpliysics. Univ. ol Wis- 
consin— Madison, May I9S.3. 

Content and Isotopic Composition of Carbon in 
Stony Meteoi ites, M. M. Grady, Dcpi. of Fanlt 
Sciences, Univ. of Cambridge, UK. 1983. 

Convergence Tectonics af the Pent Trench: 8 a S— 

1 5 a S Latitude, W. K. K. Warsi, Depi. of Orean- 
ography and Geodynainics Research Program, 
Texas A&M Univ., December L983. 

Crustal Thinning in the North Sea, P. J. Ration. 
Ucpl. of Eanli Sciences, Univ. nf Cambmlgc. UK, 
19B3. 

Devonian Geology if the Walts Peninsula, Shet- 
land, T. R. Astin. Dept, or Earth Sciences, Univ. 
or Cambridge. UK, 19H3. 

Direct Examination of Biologically Active Copper 
in Seawater. N. R. Giunio- Zorkin. Dcpi. or 
Oceanography, Univ. of British Columbia, August 
1983. 

Distribution of Diatoms in the Surface Seilhnentt if 
British Columbia Inlets, A.'Koclufs, Dept, of 
Oceanography, Univ. of Hritish Columbia, April, 
1983. 

Effects of Drilling Fluids and Turbidity 
on the Metabolic Stale of the Coral Acropora 
Cenocornh: Calcification Hate and Protein 
Concentration, J. ]. Kendall, Jr., Dept, of 
Oceanography, Texas A&M Univ., December 
1983. 


Geophysicists 


Tectonics 


John Dewey will complete his term as erli- 
tor-in -cliiel of Tectonics at the end of 1UH4. 
Clark Burclilivi’s term as North American 
Editor will also cm I. Tectonics is published 
jointly with the Kuro]>c;m ( leojihysitaL Socie- 
ty. This newest of ACU’.s journals lias already 
cstahlislied itself as an important journal 
bridging the concerns of geophysics and geol- 
ogy. 

James A. Van Allen, pr esident uf AGU, has 
appointed a committee to recommend candi- 
dates for both CitiwiT-in-iiiiul and North 
American editor ior the 1985-1987 term. Re- 
sumes of those iuiere-ML'd in serving as editor 
or letters of recommendation from iliuse who 
wish in suggest rniidid.tlcs should lx- seiu I ■ ■ 

I enemies l-.ditoi Searrh Cinmniltee, Auu ii- 
L3II (icoplivsir al I’liion. 201 ill l-'li u ida Ave- 
nue. N.W., Washington. UC 2iH«»ti. 


PLATE RECONSTRUCTIONS 
FROM PALEOZOIC 
PALEOMAGNETISM 

R. Van der Voo, C. R. Scotese and N. Bon ho m met, Editors 

Geodynamics Series 12 

J y ; ' : ^ 
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SPECIAL 

P RE -PU BLICATION 
OFFER 


VAUD ONLY UNTIL J&sg 
MARCH 30, 1984 (fej* 


’’ Bruce R. poe, a member of die i Eos, board 
of editors, was. rec ? h|ly appointed by IM.UA 
■ C^blogicql Survey p the new assistant ,c)i(et 

geologist /ar.lhc. eastern. region.. . . , .i; ' ■ 

• ° rfonartment oL Lfieo- 


The International Lithosphere Program, initiated In 1981, Is a natural 
successor to the 10-year Geodynamics Program. Plate Reconstructions 
From Paleozoic Paleomagnetlsm (1984) is the first volume in this 
series of progress reports on the work and research accomplished during 
the International Lithosphere Program. 

The eleven papers presented In this volume detal 1 a state-of-the-art account 
of Paleozoic paleomagnetlc studies. Plate Reconstruction From 
Paleozoic Paleomagnetlsm (1984) marks an auspicious beginning to 
a decade of international collaborative research in Phanerozolc plate 
motions, continental configurations, and mountain building episodes. 

Papers in Volume 1 2: 

An Introduction to Thla Volume: Paleozoic Paleomagnetlsm and the Assembly of 
Pangea 

A Paleomagnetlc R revaluation of Pangea Reconstructions 
The Tethys Paradox in Plate Tectonics 

On the Tedonjc Evolution of Mexico: Paleomagnetlc Constraints 
Paleomagnetlsm of the Middle Mississippi^ Greenbrier Group In West Virginia, 

USA 

Paleomagnetlc Results From the Carboniferous of Nova Scotia 
Late Paleozoic Motions of the Meguml Terrene, Nova Scotia: New Paleomagnetlc 
Evidence 

Paleomagnetlsm of Lower-Middle Devonian and Upper ProteTorolc-Cambrianf?) 

Rocks from Mejeria (Mauritania, West Africa) 

Mld-Ordovldan Paleomagnetfsiri and the Protb-Ailantic Ocean Ln Ireland 
PaleomagnetiBm of the Cambrian Rocks of the Great Valley of East Central 
.' Pennsylvania; Fold Test Constraints on the Age of Magnetization 
Was Laurentla Part of ah Eocambrian Supercontinent? 

; After Mprch 30, 1984, this volume will be *20 

Orders under must be, prepaid • 

BP ■ ■' .flpfl accepted • 

Call: 800-424-2488 . , V ; 

. • ' (202) 462-6903 (local DC area or putolde oF contiguous. USA) 

' Write: : American Geophysical Union -I"! • • ", h : 

-2000 Florida Ave., N.W, / Washington, DC 20009 - ;; 
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Groundwater 
Contamination in the 
United States 

V. I. Pyc, R. I'airkk, and J. Quarles. Univer- 
sity nr Pennsylvania Press. Philadelphia, xxi + 
315 jip., 1983, S35 L'lnlli, $ 1 4.05 [Mpcrhacfc. 

Reviewed by John It. Robertson 

Seldom has ihc sociotech nica I community 
been more ready for a broad overview on an 
environmental issue than it Is currently for a 
book uit the subject of groundwater contami- 
nation in the United States. Many individuals, 
organizations, and institutions are asking: 

I low much of our nation's ground water re- 
sources arc contaminated? Is our groundwa- 
ter contamination problem getting worse and 
svhai is the longterm prognosis? What are the 
most significant causes of groundwater con- 
tamination and what arc the most prut nisi ntr 
cutes? 

(‘•Toundwater Contamination in the United 
States addresses these and related r|iicsiions 
hut unfortunately dues not provide very satis- 
fying answers. However, this shortcoming is 
due primarily to iusitlTicicut data available for 
making such analyses— a point that the book 
brings out dearly. 

The 1*1 chapters of the I Kink are 10 m pre- 
hensile in subject matter, including an execu- 
tive summary; general gi mind water hydrolo- 
gy; sources, extent, ami severity of ground- 
water contamination; effects ul conianii nation 
silt public health; groundwater monitoring; 
remedial actions, protection stialegies ami 
aquifer d.issLi nations; ami regulatory aspects. 

7 ids ^™d range of topics, however, prohib- 
its treating any one of them comprehensively; 
virtually every chapter subject is amenable to 
a separate treatise alone. Nevertheless, it does 
provide a good int reduction to the stale of 
knowledge ami to must major references. 

The study is based primarily on a review of 
easily available information, plus sonic new 
information solicited primarily from state 
agencies. It is the first time most ul this infor- 
mation has Ijccii compiled, summarized, and 
analyzed in a single suukc. The test is gener- 
ally clear ami readable and relatively free of 
typographical errors. An irritating slmrtcom- 
mg n the overuse ofclrchc's. understatements, 
and unsubstantiated general bat inns, such as: 

. Pesticides have been found in ground waters 
in Arizona. California, New York, and else- 
where,' ami “Many products produced by 
our society are dilliriilt to dispose of without 
harming the environment." A general weak- 
ness throughout the book is the liberal use of 
statements uf 'Tact." data, and conclusions 
without proper reference to their source. 

Tn ,s together with some serious inaccuracies, 
discussed below, tend to weaken the (wok's 
credibility, a typical unreferenced statement 
is, 'In 1980, 88.5 billion gallons of ground 
water were used in the United States per day. 
and uo'-p of this was used for irrigation. " 


Other general criticisms include the lack of 
scales on any of the maps, and parts of the 
book appear to have been hastily ptepared 
with inadequate understanding or literature 
research. 

Although the executive summary (chapter 
1) tends to gloss over the most important 
facts and information, the conclusions 
reached are reasonably complete, accurate, 
and justified. Chapter 2, "Options for Deal- 
ing with the Contamination of Groundwater," 
also tends to be (uo general and shallow. It 
would have been greatly improved by includ- 
ing some case histories. The portion of this 
chapter that addresses radioactive waste 
(page 27) is highly inaccurate, misleading, 
and incomplete. For example, the book slates 
that no method has been agreed upon for 
disposal of high-level radioaciive wastes, 
when, in fact, the United States and other 
countries have decided upon deep geologic 
disposal in mined repositories. 

Chapter 3, ‘‘The Groundwater Resource," 
also conveys significant misconceptions and 
errors. Some typical examples are: “An un- 
cotilined or water table aquifer contains wa- 
ter under atmospheric pressure," (water be- 
low the water tabic is, of course, under pres- 
sure greater than atmospheric); “Movement 
of ground water occurs . . . along lines of hy- 
draulic head" (movement of ground water oc- 
curs along shea m lines, normal to lines of 
equal hydraulic head). The chapter implies 
that no good aquifers occur deeper than 
2500 feet (750 m) below land surface, when, 
in fact, the western United States has many 
such deep aquifers. The chapter also fails to 
mention or emphasize the power and use of 
simulation models in studying groundwater 
flow systems. 

Chapter 4 addresses the topic of “Ground- 
water Con tarn ina lion” in a fairly general and 
acceptable manner. Some notable technical 
errors occur on pages 50-51, describing sorp- 
tion and other processes affecting mobility of 
contaminants. The authors have confused the 
relationship of a contaminant's solubility with 
its mobility, have misstated the nature and re- 
versibility of sorption reactions, and have in- 
accurately poit rayed the significance of the 
uclanol-water partitioning coefficient in as- 
sessing contaminant mobility in ground wa- 
ter. Table 4-3, listing components of various 
industrial wastes, is oversimplified, incom- 
plete. and somewhat inaccurate. This chapter 
inadequately addresses the significance of 
con ram mat inn from sewage leakage, from 
foel tank leakage, and the volatile chlorinated 
organic solvent sources. Like chapter 2. chap- 
ler 4 reflects major misunderstanding of nu- 
clear waste classification, contamination, and 
disposal issues. For instance, it is stated in this 
chapter that contamination from low-level 
w-asic disposal sites is less well documented 
than disposal from high-level storage sites, 
when, in fact, the reverse is true; there are 
several documented cases of groundwater 
contamination (generally minor) from low- 
level waste sites. 


ground data; the uses of surface and hnve- 
hole geophysics in monitoring; and the appli- 
cation of soil gas sampling or ■‘sniffing" tech- 
niques in monitoring. 

"Remedial Actions and Kcliabiliiuiioii of 
Aquifers" isjthc subject of chapter 9. Al- 
though the discussion adequately mentions 
most of the commonly known techniques, it 
fails to mention one of the most important 
and practical treatment methods for volatile 
contaminants— simple aeration. The chapter 
also fails to point out that microbiological de- 
composition treatment methuds have been 
demonstrated to be viable commercially and 
are currently available from at least two or 
three private companies. The importance of 
computer simulation techniques to analyze 
and evaluate potential remedial action op- 
tions should also have been discussed in this 
chapter. Groundwater protection strategics 
and aquifer classification concepts are dis- 
cussed in chapters 10 and 11. Most of the dis- 
cussion centers around the "dead horse" of 
the EPA's 1980 proposed groundwater pro- 
tection strategy, which has since been with- 
drawn and is currently being totally redraft- 
ed. 

Although it seems inappropriate to focus so 
much attention on a dead issue, there is sonic 
good discussion of the pros and cons of such 
strategies and tlieir potential problems and 
limitations. The book presents a good review 
of the widely varying approaches by various 
stales to aquifer classification, reflecting the 
diversity in philosophies and priorities on this 
issue from state to state. 

. Chapters 12. 13, and 14 are a review of ex- 
isting federal statutes and state and local 
measures dealing with groundwater quality as 
well as proposed regulations. Although this 
provides a useful general review and summa- 
ry of federal statutes, there is a significant 
shortcoming in the omission of regulations 
dealing with nuclear wastes, such as the Low- 
Level Waste Management Act of 1980 and 
the Nuclear Waste Policy Act of 1982. There 
also appears to be some redundancy in chap- 
ters 11 and IS. r 

Despite serious shortcomings and miscon- 
ceptions, this book does contain a large 
amount of useful information available in no 
other single text; it should serve as a handy 
and useful reference to technical managers, 
administrators, and policy makers dealing 
with the issue of groundwater contamination. 
However, it should not be considered author- 
itative without referral to the primary source 
references. For the uninformed reader, there 
can be a danger of gaining an incorrect per- 
ception of how groundwater flow systems 
function, of how coniaininanLs actually be- 
have m groundwater, and or the significance 
ol current and future groundwater contami- 
nation problems. 

John B. Robertson is with the U.S. Geological 
Survey, Reston, VA 22092. s 


New AGU Science 
and 

Policy Lecture Series 
for Universities 

is pleased to announce 
the initiation of a new scries of 
Science and Policy Lectures. 

This series is particularly 
exciting because it offers 
university students and faculty 
an opportunity to share 
the experiences, insights, 
and expertise of fonner 
Congressional Science Fellows 
and other AGU scientists who 
have demonstrated proficiency 
in the public policy' sector. 

L'ach distinguished lecturer 
in this scries is skilled in public 
policy issues involving geo- 
physics. Lecture topics include 
water resources management, 
nuclear waste disposal and 
public policy and appropriations. 

For complete details on the 

an f V ° lky , ' oclure 
and a list of current lectu rera and 

topics, contact: 

American Geophysical Union 
Members Program Division 
2000 Florida Avenue, NJ.W. 

Washington, DC 20009 
(202)462-6903 ' 1 


An attempt is made in chapter 5 to analyze 
■ „ S . eveni y °[ Groundwater Contamina- 
"oii by reviewing a few semiquantitalive esti- 
mates, made previously by others, of the area 
or volume of shallow aquifers potentially con- 
tammated. The chapter Tails to emphasize the 
severe limitations of these estimates and the 
tact that they do not include non point 
“ U .^ S contamination (such as agriculture) 

rhan H ii", l k ht a “ oum ror more contamination 
than all the point sources. 

Chapter 6 is a good review or information 
available on The Effects of Groundwater 
Contamination on Public Health." As one 

SJSS hK lhe ,7 " e r iden “ ° f man >- i^- 

vidual health problems from contaminated 
ground water, but the bottom line is that the 
data are very inadequate to make any nation- 
wide assessment or appraisals: one of the 
more important siatemem s in the book ex- 

J22 P°! nl 5U P crb] y: “The lack or cont- 
end nationwide surveys of the extent 
ln,l !hl y ■ f K™ l,ndw «cr contamination 
?,* Pawaty of groundwater contaminants 
IS ha « actually been tested for carcinoge- 
nwiy make it impossible to assess the national 
risk of drinking groundwater." Some good 
information is again contained in chapter 7. 
Die Geographical Extent of Groundwater 
Genua mutation." The chapter summarizes 
previous data complied by the Environmental 
Protection Agency (F.PA) as well as new infor- 
nja ion gathered for this l»ok from surveys 
of 10 states. The depth oT analysis is, howev- 
er, disappointingly shallow and Inconclusive. 

U would appear possible and useful to extract 
some projections, extrapolations, and esti- 
mates, particularly from the rather compre- 
henslvc New Jersey data, on the generof ex- 
tern awl distribution of anthropogenic con- 
taminants in at least some large-scale 
environ me nn. 

Chapter 8, ^Monitoring the Quality of 
Greundwater/' 4 a brief, general discussion : 
with little usefulness to actual situations. Al- 
^tough it adequately presents general steps 
und approaches to monitoring, it fails to em- 
Ph^« one af the man fondmnental an d L ■ 

■STihJ , ? pecw - ttr ' man| l° r ing-‘ u i , d cr siand- 
ng the flow system | It also foils to mention 
• the importance of collecting ambient back- , 


Geochemistry of 
Sedimentary Ore 
Deposits 

J. Barry Maynard, Springer-Verlag, New 
York, xi + 305 pp., [983, $29.80. 

Reviewed by Arthur W. Rose 

Ore deposit geochemists and economic ge- 
ologists have in the past directed most of 
their attention toward hydrothermal deposits, 
bum is becoming increasingly apparent that 
sedimentary deposits are of key future im- 
portance because of their size and oilier Fa- 
vorable characteristics. In addition, many de- 
posits formerly considered hydrothermal are 
now recognized as sedimentary or as having 
important sedimentary affiliations. Geochernl- 
tiy o] Sedimentary Ore Deposits is die first to 
summarize and discuss the geochemistry oF 
these important deposits, and it is therefore a 
welcome addition to the literature. 

The definition for "sedimentary ore depos- 
its adopted in this book is "formed by sedi- 
memary processes." Maynard therefore in- 
cludes Mississippi Valley lead-zinc ores 
(formed by hot sedimentary brines) and vol- 
canogentc sulfides (deposited on the sea 
loor) as well as iron formation and sedimen- 

ca| y sSri? reS ' T he e , mpl,asis ls on chemi- 
cal sediments, so that placers are not Includ- 
ed. nor are nonmetalllcs such as evapomes 

L hUS encom P asses metallic de- 
by Syngenelic antl diagenetic 
processes, plus epigenetic ores formed by 

!h=«rc . ■ ° r i ' ydr ° th '™ ai nuid « 

bvTfo m 7i n COVeragC of ,he book » divided 
by elements into seven chapters. For most el- 

ements or groups of elements sections discuss 
classification, mineralogy, geochemistry (with 
numerous new stability diagrams), petrpgrk- 
pbf. vertical sequence (straTigrapi; ^Sen- 

rie7 5STJ 111 8n u lKtonics) ’ and theo, 

” n fL° rlg, % So Jf e ch W inc,ud e discus- 

l; 


Another mtjiliasis is on sufil,- isniope stud, 
ics. 1 lie hook ilK hides good discussions and 
extensive icfetem es oil studies of C, g, an( j 
O isotope si ut i it’% in M'lliiiieiuaiv ores. Per- 
liaps lhe most l.illtjhlr le.iluies aie May- 
uard's comments. inier| irc-uu inin,, and re- 
search suggestions regarding applications of 
isotopes to del ermine i.ites of deposition, 
sources ol components, and deposit iounl 
environment id ores. 

As an example ni cm ci age. chapter 2 on 
iron divides dkussiou into handed iron for- 
mal ion and onlitii ironstones. As in other 
chapters, extensive l allies list t hemical data 
lor various types and lacies of iron ureas 
well as rniiinuiu io« k.s and iron minerals, and 
include discussiim ol rare eaith data fur iron 
mcs. Algnuia-iype iron I urinations (relatively 
■small deposits with an obvious volcanic associ- 
ation) arc seen to have higher Ni. Cu. mid Zn 
and lower Mu than Superior-type iron forma- 
tion (extensive, with stable shell association), 
mid at least Archaean Algoinn types have 
positive Ku anomalies, wlieu-as Superior 
types have negative Eu anomalies. EI 1 -/ 1 H re- 
lations for a variety ol l';u ies are presented 
with emphasis on the i 111 port mice of metasia- 
hlc initial precipitates like Fe(OM) . and FeS 
(niaekinawite), later translormed by extensive 
diagcnclie changes and low-grade meiamor- 
pliisni. For Supei ior-type iron format bins, 
the light & I3 C in skier ites suggests derivation 
of some C from dernui posing organic matter; 
the variable oxidation state mid mineralogy 
(focie5) arc attributed 10 varying amounts of 
original mauci in the newly deposited sedi- 
ment, aFter Drever (1974). Tectonic and sedi- 
mentologic environ men Is are discussed, using 
stratigraphic relations, petrography, fossils, 
facies changes, and mineral composition. In 
origin, Maynard essentially follows Drever 
(1974) in attributing the Superior-type ores to 
a stratified ocean with high Fe 8 * ami SiCb be- 
low the llierniocline, and precipitation of fer- 
ric minerals where deep water welled up and 
oxidized un the shelves. Difficulties explain- 
ing S anti P contents arc noted. 

For ironstones like the Clinton ores of east- 
ern U.S. or the Jurassic deposits of France 
and Great Britian, 110 clear method of origin 
is indicated, but many hypotheses are evaluat- 
ed, anti suggestions are made for productive 
research, such as isotopic studies nI'5 1J C and 
8 1h O in iron minerals. The coverage of liiera- 
lurc is vciy extensive and broad, so the mate- 
rial should he valuable 10 rcscarclici s contem- 
plating work on die subject. 

Chapter 3 covers Cn and Ag deposits, 
which provide 25-30% of world Cu produc- 
tion. Types iff Cu deposits include enriched 
supergcnc sulfide, nud tlcjnisits in sandstone 
and shale (White Pine, Michigan), redbeds- 
evaporiics (C’reia, Oklahoma), ami “contro- 
versial" deposits of the Kupferscliiefcr and 
central African Coppcrbelt. Although depos- 
its ami their sedimentary chemistry and envi- 
ronments arc described, possible processes of 
formation arc only suggested. Deposits of Al 
and Ni formed by residual went lie ring arc 
covered in chapter 4. The lack of good expla- 
nations for Al mineralogy (gihbsitc, hnelunite, 
diaspora) is emphasized along with the lack 
of knowledge ol the stability of the Ni miner- 
als in Ni hosts. Chapter f» covers manganese 
deposits and chapter li uranium deposits, in- 
cluding those in quartz pebble conglomerates, 
Proterozoic iincoiifonniiy-veiiis, black shales, 
sandstones and calcretes. Lead and zinc de- 
posits (chapter 7) are divided into carboiwte- 
Iiosted Mississippi Valley Alpine, and Irish 
base metal types, and the cbis tic-bos ted (Sulli- 
van and MacArtinii' River) types. Volcanic- 
sedinicmary ores (chapter 8) are discussed in 
a short chapter divided into those on diver- 
gent plate boundaries (Red Sea, Cyprus) and 
convergent boundaries (Ktiroko). 

Taken overall, this book is most valuable 
for its extensive literature coverage (750 ref- 
erences, up to 1981), wide disciplinary scope 
(ore deposits, scdimentology, petrography, 
isotopes, aqueous geochemistry, and mineral- 
ogy), innovative comments on processes, and 
suggestions for further researdi. It is also us- 
able as a text or readings in specialized 
courses in mineral deposits and sedimentary 
geochemistry, but is weak in clear discussions 
of processes and origin, as well as the more 
physical and economic aspects of deposits. In 
any case, it is dearly the best review and syn- 
thesis of its kind and will be valuable to stu- 
dents and researchers on that basis. 

Arthur W. Rose is with the Department oj 'Geo- 
sciences , Pennsylvania State University, University 
Park. PA 16802. 
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and Announcements: first insertion 55.00, ad- 
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al insertions $1.50. 
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classified ads. Any lytic style that is nut publish- 
er’s choice is charged at general advei using 
rates. Eos Li published weekly on Tuesday. Adi 
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must be received in writing by Monday, 1 week 
prior to the date of publication. 

Replies to ads witii box numbers should be 
addressed to Box American Geophysical 
Union, 2000 Florida Avenue, N.W., Washing- 
ton, DC 20009. 

For more information, call 202-462-6903 or 
toll-free 800-424-2468. 


POSITIONS AVAILABLE 

Faculty Poslllon/Unl verslty of Montana. The Ge- 
ology Department of the University of Montana is 
inviting applications 10 [ill it temporary, one- your 
position at the Assistant Professor level I cum reel pe- 
riod will be from mid -Sent ember 1984 to early June 
(985). This position involves replacement of a [acui- 
ty member on sabbatical leave. Pil.D. in geology is 
preferred; however, M.A.’s with teaching or profes- 
sional experience will be considered. Students plan- 
ning to complete their Doctorate during the 1984- 
85 academic year are encouraged to apply. Tcacli- 
Ing responsibilities include undergraduate courses 
ana introductory geology, mineralogy , petrology 
(sedimentary), and a seminar in area of special in- 
terest. 

Those interested should send a letter of applica- 
tion, resume, three letters of recommendation 10 : 
Arnold 1. Silverman, Chnirmari. Department of Ge- 
ology, University of Montana, Missoula, MT 59HJ2. 
The DEADLINE for applications is May 15. 1984. 

The University of Montana is an affirmative ac- 
tion/cqual opportunity employer. 
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Cynthia T. McMamgal. 
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and for any claims arising therefrom against the 
publisher. Offers in advertisements arc subject 
toall laws und are void where prohibited. 
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ied by individual scientists for research or class- 
room use. Permission is also granted to use 
short quotes and figures and tables for publica- 
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sion for any other uses, contact the AGU Publi- 
cations Office. 
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Subscription price to members is included in an- 
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American Geophysical Union 
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Washington, bC 20009 

Cover. During the past 10 years the U.S. 
Geological Survey has carried out teieseis- 
mic P - wave residual experiments in sever- 
al geothermal and volcanic areas to detect 
and delineate magma bodies and to model 
1 ^ ec P str ucture of these areas. The en- 
closed figure shows the locations of the P- 
wave residual experiments. Shaded areas 
represent approximate regions covered by 
foe seismic networks used in these experi- 
ments. Lines are profiles of seismic sta- 
tions. Names of volcanic features studied 
using the networks and profiles are indi- 
d k° m 2-dimensional networks 

. yield 3-dimensional velocity models, . 
whereas data from linear profiles yield 2- 
flimens lonal . velocity models. The ape rut re 
01 the seismic array determines the depth 
sampled. (Figure courtesy of H. M. Iyer,. 
u-S. Geological Survey, M.S. 77, 345 
MiddlefielcfRd., Menlo Park, CA 94025.) . 


Computer Programmer/North Carolina State Unl- 
vorarty. Extension Specialist in Biological and Agri- 
cultural Engineering. M S. degree preferred. B.!v 
required. Position requires strong experience in 
computer programming and data base management 
™ WO lUOtl 10 a working knowledge of staiishcs. 
Ability to program in a structured language and 
ex J?*: r,encc S AS preferred. The person selected 
win interact with environmental scientists to build 
and analyze a data base on water quality programs 
nationwide. Salary range S20,00O-?25.()0D based on 
experience. Send resume and the names or three 
references by April 15, 1984. to; 

Dr. Michael D. Sniolen 
National Water Quality Evaluation Project 
622 Downtown Blvd. 

Raleigh, NC 27603 

North Carolina State University is an equal op- 
poriuniiy/alfirmative action employer. 


Research Assoriate/M.I.T. Qualified applicants 
are sought for the position of Research Associate in 
the Department of Earth, ALmosphcrir, and Plane- 
tary Science's Earth Resources Laboratory. Individ- 
ual to be the group leader and conduct indepen- 
dent researdi in the measurement of the physical 
properties of sedimentary rocks. Individual must 
have experience in the laboratory measurement of 
acoustic, electrical, thermal and now properties of 
both rocks and soft sediment. The candidate shuiild 


rocks. A Ph.D. in geological sciences, plus at least 
three years of post doctoral research experience, are 
desired. 

This is a permanent research stall position. Appli- 
cants should submit resume, publication list, and 
names of three references 10 : 

Wiliam F. Brace 
c/o Muriel Birchciic 
Personnel Office, El 9-239 
M.I.T. 

77 Massachusetts Avenue 
Cambridge, MA 1.12139 

M.l.T. is an Equal Opportunity/ Affirmative Ac- 
tion Employer. 


University of Arlzono/Resurch Associate. Appli- 
cations are invited for two possible positions as re- 
search associate in theoretical plasma astrophysics, 
solar physics and/or cosmic-ray astrophysics. 

The successful applicant foe the first of the posi- 
tions will be expected to devote a substantial pan of 
his or her research Lu problems in solar or inter- 
planetary physics. This position can be filled as ear- 
ly as Spring 1984 and applications should lie re- 
ceived bv April 30. 1984. 

The second position involves research on cosmic 
ravs and tlieir interne l ions, in the solar wind or else- 
where. This [noil ion ran he filled in Fall 19X4. and 
applications should be received by Julv 31. IU84. 

Applicants fot either position should possess a 
Pli.D. in ;t relevant urea of physics, astronomy, or 
planetary sciences. 

inquiries and applications should lie addressed 10 
Professor J.R. [okipti or I’rufcsxor E.H. Levy, De- 
partment of f'latictai v Sciences, Univcrsiiv nf Arizo- 
na, Tucson. A7. 85721. 

Applicants should send a resume, complete bibli- 
ngraphv . an«l arrange fot at l*-:i«i three letters »«f 
recommendation from (tcrsniis who ate well- ac- 
quainted with die applicant's background and po- 
tential in research. 

The University of Arizona is an equal opportuni- 
ty/affirmativc action. Tide IX. Section 504 employ- 
er. 

Rndioiiotope Gcochemi&try/Univeraily of South 
Carolina, we anticipate a one or two year post- 
doctoral position classified as Research Assistant Pro- 
fessor with a salary of $18,500 per year starting as early 
as May. 1984. Applicants must have completed all 
Ph.D. requirements. Priority will be given to persons 
with expertise in radioisotope geochemistry with an 
interest in establishing an innovative researdi pro- 
gram. Facilities are available for low level alpha and 
gamma spectrometry, including an intrinsic Stcrma- 
niutu detector with a l cm well. 100 cm 3 Ge(Li) de- 
tector and 12 alpha spectrometers as well as low lev- 
el beta and radon counters. 

Send resume, detailed statement or research in- 
terests and names of three references 10 : 

Dr. Willard S. Moore, Chairman 
Department of Geology 
University of South Carolina 
Columbia. SC 29208 

The University of South Carolina is an equal op- 
porluniiy/alTirmalive action employer. 

Senior Applications Chemist. Kevex Corporation 
is seeking an individual with a strong Analytical 
Chemistry background. In particular in X-ray Fluo- 
rescence, for Applications Laboratory. 

Three years ot experience in Lab or Industrial 
Analytical Problem solving using XRF is required. 
Advanced degree in Physical Science or Engineering 
is preferred. Position requires Applications support 
to Marketing, Sales and R&D operations. Submit 
resume to: Mr. Drew Isaacs, Kevex Corporauon, 

1 101 Chess Drive, Foster City, CA 94404. 

EOE M/F/H/V. 

William M. Rice UnlveraUy/Geqphwlca land Re- 
flection Seismology. As pan ola tnM 
commitment to develop further a modem Earth Sci- 
ence program, we plan to expand wr jeoplivslral 
faculty beginning in the summer of I984 and are , 
seeking to fill three open position*, including two 
endowed chairs. We wish to build a team ofcollabo- 
rators interested in developing a new and cmuuuid- 
ing program of fundamental research and leaching 
In reflection seismology and practical capabilities, in- 
cluding seismic data processing. Enthusiasm to work 
with and undertake some joint projects with our ge- 
ologists Is essential. , .... 

In support or these objectives the group will be 
expected 10 assist in developing innovative gradtute 
anoundergraduate curricula, winch arc supported 
by the traditional strength rf foe > 

Mathematical Sciences and Electrical Engineering 

°^Fhc group wilfaUo be expected to acquire and 

df vdop a ^mlcpr^^g center. Fun^foM^e 



search funds will alio be necessary. In this context 
creative interaction wi* the oil Muttn jis eneour-. 

aged. There are also consulting opportunities in . 

Salaries and titles will be commensurate vriih qual- 
ifications arid experience. Please send pur cu ™™; 
lum vitae, research expenencejmduding a 
ry of experience in seismic proceasliw). a short out 

Rice is an equal dpportunity employer. ; . ■ 


CSIRO 

CHEMICAL 

OCEANOGRAPHER 

$A31 ,092 - $A42,21 0 

DIVISION OF OCEANOGRAPHY 
MARINE LABORATORIES 
HOBART TAS 
AUSTRALIA 

CSIRO conducts scientific and technological research in laboratories located throughout 
Australia and employs about 7,500 staff, of whom some 2,900 are professional scientists. The 
Organization's research activities are grouped into five Institutes: Animal and Food Sciences. 
Biological Resources, Energy and Earth Resources, Industrial Technology and Physical 
Sciences. The CSIRO Division of Oceanography Is a member of the Institute of Physical 
Sciences. 

GENERAL: The CSIRO Marine Laboratories, which include the Division ol Oceanography 
and the Division ol Fisheries Research. Is Auslralla's principal marine research institution . 
employing over 200 scientists and support stall investigating the physical, chemical and 
biological features, Including fisheries, ol the oceans around Australia. 

Two well equipped chartered vessels (53m and 43m) are used lor research and a modern 
oceanographic ship Is being built to replace the 43m vessel. The Marine Laboratories have a 
VAX 1 1/750 computer, while on-line access to a Cyber 76 computer Is available. 

New laboratories are nearing completion in Hobart. 

DUTIES: The appointee will lead a small group concerned with the measurement ol nulrient 
and other chemical data from Australian regional seas and open waters and their analysis and 
Interpretation in the context ol the dynamics of the water, sources and sinks, transfer, 
biological consumption and conversion. A suitable appointee may be invited to assume 
overall responsibility for the Division's Ocean Characterization program which includes Trace 
Metals. Organic Chemistry, Nutrient Dynamics and Ocean Monitoring sub-programmes 
QUALIFICATIONS: A PhD degree or equivalent qualifications with extensive experience and 
substantial original research achievement In the Held ol chemical oceanography. Preference 
will be given to an applicant who has demonstrated Interest and expertise in the development 
ol descriptions and dynamical models of chemical status ol open water features through the 
combination of both physical and chemical measurement. 

TENURE: This is an indefinite appointment with Australian Government superannuation 
benefits available. 

APPLICATIONS: Stating full personal and professional details, the names ol at least two 
referees, and quoting reference No. A5861, should be directed to: 

The Chief 

CSIRO Division ol Oceanography 
GPO Box 1538 
HOBART TAS 7001 
AUSTRALIA 
by April 16th 1984. 


HANFORD 

Hanford Operations in Washington 

The Rockwell International-managed Hanford Reservation in 
Richland, Washington is a multi-plant chemical processing and 
nuclear waste management facility. Join us as we investigate the 
feasibility ol forming a nuclear wasta repository within basalt flows 
underlying Ihs Hanford Reservation. Current opportunities in sup- 
port ol the Basalt Waste Isolation Project Include: 

Field Hydrologist 

To plan, conduct and document borehole hydrologic tests. Requires 
minimum 7 years experience in field tasting with a degree or 
equivalent combination of education and experience. Knowledge of 
downhole geophysics and drilling techniques desirable. 

Hydrogeologist 

Assist In interpreting, integrating and documenting hydrologic data 
to evaluate the groundwater flow characteristics of a basalt medium. 
Advanced degree with minimum 6 years experience In field testing 
and model development required. 

Hydrochemist 

Plan, coordinate and Interpret the resulla ol a variety of field solute 
transport and geochemical teste. Advanced degree and a minimum 
ol 4 years relevant experience in geochemistry and hydrology 
required. <. 

When you bring yotir expertise to Rockwell International, you'll 
receive an outstanding compensation and beneflls.package, includ- 
ing company-paid medical, dental and life Insurance, relocation 
assistance, plus generous savings and retirement plans. Please for- . 
ward your resume In confidence to: 

B.E. White (B21EOS3/20), Rockwell International. Hanford 
Operations, P.O. Box 800, Richland, WA 99352. Equal Opportunity; 
Employer M/F. U.S. Citizenship Required. 




Rockwell International 

...where science gets down to business ; 
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I I Physicist/ 

I Atmospheric 
I Scientist 

I The Lawrence Livermore National Laboratory Is an R&D facility 
■ operated by the University of California for the U.S. Department of 
■ Energy. Located In the San Francisco East Bay Area, the Lab 
■ em pi oys 8,000 individuals engaged In challenging basic and 
■ applied R&D. Currently weareseeklnga Physicist/ Atmospheric 
■ Scientist to join the Atmospheric and Geophysical Sciences 
I Division of our Physics Department. 

I In this position your research will emphasize the design of 
I improvements lor and use of a three-dimensional general 
I circulation model for fundamental investigations of atmospheric 
■ dynamics, thermodynamics and applications on Laboratory 
■ programs. The Initial emphasis of this position will be on the 
■ application of an Improved general circulation model to study the 
| global -scale atmospheric effects of a nuclear exchange. 

■ Additionally, you will be responsible for providing direction to 
■ computer programmers that will assist in software development 
■ and operation of the code. 

I For this position we requl re an Individual with a PhD or equivalent 
I V 'K I , ex P 0r,ence ,n atmospheric sciences, demonstrated leadership 
■ ability, and experience In conducting independent research with 
■ global circulation models. Specific expertise In such areas as 
■ atmospheric dynamics and thermodynamics la highly desirable. 

I Lawrence Livermore National Laboratory offers competitive 
■ salaries, a libaral benefits program including health, dental 
■ broad based retirement and up to 20 % tax deferred annuity 
i programs. 

I J° XPJX * or lh,s poslt,on - P [8SBB send your resume, in confidence 
■ o: Art Wong, Professional Employment Division, Lawrence 
■ Livermore National Laboratory, P.O. Box 5510. Dept. KES-034 
■ Livermore, California 94550. 

i U.S. Citizenship Is required. 

■ An equal opportunity employer m/f/h/v 

dggssss- 


C * Q P h X , .^“ Laboratory Geophnlca 
1 1 The Air force 

££ (AKCJU and llie Somhcasl- 

Uecirirjl Enaineci in# Education 

Ir... ann ". ,l,u<: ajipflcaiiuns are invited I 

rc^LJrth ^prOinlnenM dnrmir ihfl lOfll in OH . 


E »bSri' s ^'« s wiii 


Compeer,, and En^n™™ MOde,,n « u,m * 
*. u eligible, candidates must liaie a Pfi.n or 
fie Id V p e ne n ce in an appropriate technical 

10 AubSm be confirmed prior 
Sed n “^PP'ktluiu are enrour- 

ypbnnUMll receive nmsider- 
aiion without regard 10 race, rotor, relirion leV or 
national origin. Application Deadline far Scnicmher 
Appoinimenu: August 1. 1934. For furihwKr- 

M«u?h^*^ ICal “ n form* coniaci: St:EEE E 101 
Massachusetts Avenue, St. Cloud. FL 3*769 TVrn 
phone: (303) S92-til4fi. re,c ‘ 

AcS EE ‘" MP " nS E< l ual 0 PP®n»n«ty/ABinnaiiw 

r » S rad 5» u : level. The De 
faculty, is 

and three letters of recommendation In'R FmnB 
S7I31. The de.kilinc Tor appliJations is April l” 

Suilitlclui/Water Resource Research. Excellent 
'r V,’". 1 ! n p Wate J Rcscait h Center 

l? ie,u ;*r Stallstrni ai the University *,r 

SiS » ull «l«lhnwhcmaika| rc- 

* IMrametne and stochastic hydrolo- 


ojuhVuur* »Kiimnitraieu re- 

'"“PPl'Wl sutuiic*. probability nitxlcl- 
lcm«*M *"■ P KK ** , ° related to water prub- 
Z,Udt^lC? , . ,t ‘ ,r * rid applkjtiJ,, i e.. 

! h I™*™'"™"*..*! wetlas prior ron- 

J|rr n * red. ini* tenure track uiii- 

^ -An equal op port unit y/alhrmarivc action cmploy- 

. , ■ i • ’ ™ . 

SsSr' WBwwsastffjL..- 

has ptiudcKioral upenJogs in the fhnka ■ 
r^gnilrt. Current research Kai^cludiS JFfJ.-' 


^nirr S Sf C,rOK SP y ' ! C - B ' ^>nsand C. D. 

W \ TfSikte H - Ha "“» a " d 

„ StS^P 3 ,™ U°P ll f»< fl - A. Tiidcv). Cliis- 
nuSa ft ,A J ‘ Cunmiighani). Solid State 
■ T*” and R - Chancy). Stipends arc 
( 1 1 ldicaS inn^nf nterCS, 5 d a .PH M “ n,a should send vita 
sS^/l 3nd el . hnit,, V for Affirmative Ac- 

^“ 0 ^ 0 ™"' ro - Do ’ 1 s3o6 ' ,8 • Ri[| “ r ‘>- 
luiiJ'EiSploi 1 » Amr ™ ,i ' ,c * ota ^q."l Oppor. 

R««rch aclenllits/Unlveriity oF Colorado, The 
Laboratory for Atmospheric anil Space limits 
•he Umvcrsiiv of Colorado iccks qiWified research 
scenttsts ifc fi cld of almoaplie S c pi,«u^ 3 

seSh S2KS! “PPl l « n, f« ™uld conduct re- 
search with the scientific team at LASP analvzins 

SSl'&W 1 t,r - So K r Mesosphere Explorer 
mnSJuJl 7 h r CX ' etU1VC da,a base includes global 
“ J ° r ° z S ne ! 'enipcraiure, water vipor. 
and S l c er P aramctc rs or the 
£5Jul«W. l t e r f a P d Slratt »phcre. A doctorate or 
3 relevant subject u neccssan. Tlie 
perwmfs) selected must be capable of conductins in- 
Z£i ^ 3reh an , d . working as part of a sSific 
b ? cls 8 n> . und ™ splar, planetary or atma- 
,5jjP™ sciences u i desirable. Salary commensurate 
nrnr«!S£S l f ,,Ce ' A PP l,c ? tlon * Including a current 

Kid k inuo!" 6 nam " ° f lhr “ rcferences 

. . . Dr. R.J. Thomas 

Laboratory for Atmospheric fc Space Physics 
Campus Box 392 
University oF Colorado 
Boulder. Colorado 80309. 
^Applications arc being accepted on a continuous 

„i,Hin lJniw ? , " ,Jr n S GoU,n »‘ ln “ an equal opnortu- 
nity/aflirniatlve action employer. 1 1 

in S P ' «• P 1 ”™" >nd Auroral 
Physics. Two research portions at ihc level or as 

ffe OF “• , *“te/«^scientisii"re available in 

the Depaitment of Physics te Astronomy at the Uni- 
versity oF Iowa for qualified candidates wiih a Ph D 
Jqpw nod experience in space au- 

rora physics. Present research In space C 
2^nadn!!«^r l>C> “ nal J ,il * and Interpretation of 

§S5sass&' 

ertfi^rw 1 n, u f“?lMB 1 i,lslr,lra «itaiion on tlic^iiacc- 





' «■ w.wiiM oc- low* ftStv tr^ mqj6 v mil. 


Postdoctoral Position in Physical Ocean nun phi- or 
Meteorology. Available Fur research on tFie un.iiiir 
or atmospheric aspects of iliumic in t'il|jlnii.iiiiin 
with CIMAS Fellows and using the facilities ul tin- 
Rosensticl Scliunl of Marine hihI Ainioxiilieric -Si i- 
cnee and NO A As Atlantic Oreauogiapliic anil Me- 
teorological Laboratory. One-tear HpjMiiiiimnii ex- 
tendable to two years. Salary in $27 .Jill) Imm-iI mi 
experience. Applicants should submit a resniiu-, .1 
statement of research interest and the names ul 
three references in: 

Dr. William W. Fox, Jr., iJirector 
Cooperative Institute For Marine and Auiinsiilicrh 
Studies 

RSMAS/Umverciiy uf Miami 
4600 Rickenbackcr Causetvay 
Miami, FL 331(9 
(305;3GMI8fi. 

An Equal Opportunity/Affinnalive Action Em- 
ployer. 

Physicist. The National Oceanic ami Atmospher- 
ic Administration (NOAA) announces a Physicist, 
GS-1S, vacancy in the Environmental Research lath- 
oratories, Space Environment Laboratory, Support- 
ing Research Division, Boulder, Colorado. Starting 
salary at GS-13 level is $36,152. Duties include con- 
ducting research on the physics of (lie solar corona 
as related to the emission of mailer and rariimion 
which resuli in disturbances in die near-earth envi- 
ronment. Demonstrated achievement in basic astro- 
phyaical research is required. For further informa- 
tion and application procedures, please call Mary 
Plumley, NOAA Personnel at (303)497-3102. Ap- 
plications must be received by March 30, 1984, to be 
considered. 

An equal opportunity employer. 

Ground Water Hydrologists. Environmental Sci- 
ence and Engineering. Inc., a hill service Enemecr- 
ingconsulUng firm based in Gainesville, Florida, 
j regional offices in Florida. St. Louis, Denver. 

? j Raton Rouge, hits openings for ground wuter 
hydrologists to manage projects, prepare proposals, 
and make presentations to diems. Projects include 
hazardous waste investigations and remedial engi- 
neering, ground water monitoring and contamina- 
tion assessments, geophysical studies, ground water 
supply development and permitting, landfill siting 
Md permitting, and land application of wastewater. 
Preferred qualifications include an M.S. degree in 
Geology or Engineering/Professional Registration, 
and a minimum of 3 years progressive experience 
involving hydrogeology, hazardous wastes, and wa- 
ter resources. 

ENVIRONMENTAL SCIENCE 
& ENGINEERING. 

DEPARTMENT # GO 
P.O. Box ESE 
Gainesville, FL 32602. 

An Equal Opportunity Employer. 

ffiSfg ?” ant T a P her - The Ocean Research Di- 
vision of Scnpps Insiiiuuon or Oceanography an- 
nounces » opening at the post-doctoral oV carecr- 
a nK-.irnl <Pk °- ° r C fl ui ™t degree required) for 


POSTDOCTORAL 

APPOINTMENT 

IN ANALYTICAL, 
SEPARATION OR 
RADIOCHEMISTRY 

The Isotope GetK-hemislry group of ihc 
Los Altmios Nulionttl Luhorainry is seek- 
ing cundiduies for a poKldoetural uppoini- 
ineni in analytical, separation or radiu- 
eheinisiry. 

This op|Kir1 unity will include |Hirticipa- 
Mon in a solur neutrino experiment 
| Science 216, 51 (l l J82)| wiih Involve- 
ment in separation and nuri Ileal ion of 
trace t|tiuniitics of technetium from largo 
quantities of molybdenite. lixpcricnce in 
wcl chemical separation is required. 

The Lnbomlury, one of the nation’s Tore- 
tnosl scientific Fcscaivh organizations, is 
operated by the University of California 
for the U.S. Department of Energy. Our 
location in the mountains of northern 
New Mexico offers an unerowded life- 
style wiih ample rcciuaiinnnl activities. 
Our postdoctoral appointments are for 
one year, renewable Tor a second year 
and pay a stipend amount of $26,200 10 
$27,600 per annum. We provide em- 
ployee benefits, including incoming trav- 
el and moving expenses. Candidates no 
more than three years past their Ph.D. are 
invited to apply. U.S. Citizenship is re- 
quired. 

Send your resume in confidence to: 

Madeline Lucas DIV 84-AT 
Personnel Services Division 
Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 


Univimlii 

o* California 


ary will he provided for two years during which 
lime the successful candidate will Iw cxiwrtcd to 
work in cooperation with SiO staff investigating 
coastal dynamics in conjunction with the CODE, 

and/ ° 1 ' LaK.OFH prograins. After iwu years 
a career employee will lie expected to raise his/her 

cm 4m Ts™ 01 “l»P«m n, cni and salary ranee 
51J,39--^o.l00 conimeiisuraie with qualilicaiions. 




^ ^n^fflriii*lls^Avllun/KnuHl llpporlunll) Kmptoyiy 

Send resunic- and re-let curi-x In Russ II.ivis, Uvc-m 
Research Uivisiou Atl3U, Si iniiis I uni it iition uf 
Oroanugraidiy, I j Jolla, CA frjtttl3 liy April 30, 

University ■li CailUiiniL'i, San Diego is an Equal 
Oppuriiinitv/Alliriuaiive Aniuii F.mpluyer. 


GEOCHEMIST 

Di?kion k IDG h NATI ? NAL LABOKA 'rORY’S Environmental Sciences 

,n , thc follow « n B areas: (I) Gvovhvmivu! 
eneefnfvi c ?n ( ) Ge(H:lwini ^. The Environmental Sci- 

Snu From f.ro^ rnu, l ^ cl P ,in « r y organization with research activities 
Z J n!/ investigations to design and evaluation of mili- 

exoecieri n ^nrb ud^"T e, ! ta . prob,cms - Successful applicants will he 
toother ^ hydro l? e ' sts ‘ ecologists, and soil scientists as well 

f * ? 7 r 8 e oc he mists in coordinated programs. Ongoing mnior programs 

substances S ^. managem ^ n !' re ^ atc d studies nnd transport and Jute of trace 
rnnJS A l 0, ln global biogeochcmistry lias begun. 

with experience °Emnhac - * ', n 8eochcmislr y or an advanced degree 

wm wSSSSL astr„ n s ^ y qu T re h r emen ‘ " nd publicali0 ” s 

GROUNDWATER 

HYDROLOGIST 

Di*ion“‘^o ,^T„ I0 NAL h LAB 0RAT0RY ' S Environmental Sciences 
kl " 8 g r P undw ^ r Mrotegy candidntes with an inter- 

tication and evahmtinne ? expen ® nce in crying out groundwater inves- 
ffSSa for groundwater contamination problems. Exper- 

Candida^ Si5hS? q ^ a !f far aquifer testin 8 would be a plus, 
encc Emphasis is on P . h-D, or an advanced degree with experi- 

,imely publida,ion of 

dl hies t .' 0nPr ° r ^ r ^ 1 . 

dado^ ‘acade^S ^anscri™sf ^d^laiy^eq^ranwrta^of ” ” 

. ^ j- T. Atherton 

Technical Employment Manager : 

Oak Ridge National Laboratory 
. ; . r-':- : Post Office Box X . ' 

pak judge, Tennessee 37831 i : rti V 

i' . -V ; : 
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Ocean Turbulencc/Oregan Slate University, fnin 
us in studying turbulence in 11111 . 1 iu 1 i.il waters I A 
pasltlni'turnl pusiliuu is .ivaihdile .u Oiegnu State 
Univcrsiiy in a nrojei l c-ntiili.il “Turiiulcm Tram- 
pons hi TROI’ft: HEAT." 'flu- Mircessfnl t|)]>lit..iiii 
will assume u major share ol tin- i csjnnisiliiiuy [m 
dcplovnicut «f veilkal prufiliiig ("niicmsiiiHiiirc-’’) 
iiutruniems tin ilie first TROPIC 1 1 EAT tniisi- in 
November 1984 iinci then will share respunsiljilitv 
for scientific analysis uf the il,u;i «ibi.iiiictl. The 
starting date is nominally 1 August tim-l. but is 
somewhat negotiable. Starting salary is $26,009 
yearly. Applicants must have a Pli.D. in the pliyskal 
sciences or engineering and must be cj|nltlc nf per- 
forming independent research on oceanic uuhii- 
Icnre. Applications must lie received by 3 1 March 
1984 by: 

Douglas R. Caldwell 
College of Oceanography 
Oregon State University 
Corvallis, OR 97331. 

Oregon State University is an nflirmativc action/ 
equal opportunity employer anil cum plies with sec- 
tion 304 of the Rchabililitiiun Act of 1 975. 


Howard Universliy/GndURte Faculty Position. 

I he Dcpannicnt of Geology/Geography invites 
apjil •canons f,.r a tenure track posiuon in Rctirlicni- 
mry at rank ...I Graduate Associate Professor begin- 
n,,, | August 1984. Position involves development of 
graduate research program at Master's level Snc- 
LiRlizaiKin tn emironmcntal geoc hem istn/gf oc lira- 
nology/is.ji„pe geology desired. Send Inter of appli- 
cation, resume and names of three references to; 

Dr. David Schwa rtzman, Dcpanmem of Geology/ 
^Vgrephi. Howard University. Washington. DC 

Research Sclenilsl. Major University in Southern 
Lamornia has opening for research scicni isL in ex- 
permicntal deep upper mantle petrology, both syn- 
thetic and natural systems. Research to characterize 
mineralogy and chemical conuiiiition uf liiliu- 
splicres. Salary $1,400 yier month. (Jaudidaic must 
hare Ph.D. in geology and be able to utilize piston- 
cylmdcr devices aiicl electron microprobe analysis. 
Send resume to: Box 021, American Geophysical 
Union, 2000 Honda Avenue, N.W., Washington, 
D.C. 20009. 


CHIEF SCIENTIST 

BUREAU OF METEOROLOGY 
RESEARCH CENTRE 

MELBOURNE - AUSTRALIA 
SALARY SA55050 

Applications for the position of Chief Scientist to lead 
the recently created Bureau of Meteorology Research 
Centre (BMRC) are invited from scientists with an 
established record of personal research achievement 
and leadership in an appropriate field of science. 

The Chief Scientist will be responsible for the 
leadership, scientific direction and coordination of the 
research programs of the BMRC and will be encouraged 
to promote active collaboration with appropriate 
divisions of the Commonwealth Scientific and Industrial 
Research Organization (C SI R 0), universities and other 
institutions, both in Australia and overseas, conducting 
research in relevant areas, 

GENERAL 

The Bureau of Meteorology is established within the 
Commonwealth Department of Science and Technology 
and has a total staff of approximately 1 700 located 
throughout Australia. The Bureau, as the national 
meteorological authority, is responsible for the 
provision of meteorological services throughout 
Australia and its territories and for the conduct of 
meteorological research, To meet these diverse 
responsibilities it operates modern facilities, many at 
the forefront of technology, including a major centralised 
computing installation. 

Following a recent reorganisation the Bureau will be 
substantially upgrading its meteorological research 
role through the establishment of the BMRC which will 
operate as an essentially self contained research 
institute. It is proposed that the Centre will be staffed 
by a mix of Research Scientist and Meteorologist 
classifications with appropriate infernal computing, 
administrative and technical support. Its role will be 
to serve as a national meteorological research facility. 

In this context the purpose of the BMRC will be the 
advancement of meteorological science with emphasis 
on improved understanding of Australian weather and^ 
climate and improvement In the quality of the Bureau's 
services. 

A salary of $55050 will be offered to the successful 
applicant. Current salaries are adjusted half-yearly to 
account for general community cost of living Increases. 

CONDITIONS 

The successful applicant will be offered an initial 
fixed term engagement for an agreed period as Chief of 
the BMRC. Re— engagement for a further period may be 
available. Appointment to an appropriate permanent 
position within the Bureau may also be available to the 
successful applicant should the initial term appointment 
of Chief of BMRC not be renewed. 

Conditions of service include 4 weeks' annual 
recreation leave, cumulative sick leave, 3 months 
Jong service leave after 10 years, an annual leave 
loading and a comprehensive superannuation scheme, 1 
Assistance with removal costs will also be available, 
if required, 

Telephone enquiries may be directed to. . 

Dr D J.Gauntlett, Deputy Director (Research and 

Systems) Telephone : Melbourne $6? 437) ■ •■i'.*. 

.Applications stating full personal and professional, 
details and the names of at least .three referees should V j 


Leach: 


Director of Meteorology 
PO Box 1289k Y 
MELBOURNE Vic .300 
AUSTRALIA Y Y; . i 


RESEARCH ASSOCIATE IN 
COMPUTING AND ELECTRONIC 
INSTRUMENTATION 


Responsibilities and Qualifications: 

Develop and maintain computer and electronic hardware and software for 
the laboratories of the Department of Geology. Design and service elec- 
tronic gear. In Interface computers with other instalments, keep-up with 
changes in solid state science. BS/MS in Electrical Engineering, Computer 
Science, Solid State Science or equivalent. 

Salary: 

$36,000 to $45,000 depending on qualifications, prior experience, and 
potential for development with the Department's leaching/research pro- 
grams. 

Date Available: 

Open immediately. Will accept resumes including names of three refer- 
ences who can meaningfully comment on the applicant's abilities, through 
April 30, 1984 or until suitable candidate Is found. Forward to: 


Employment Manager 
Personnel Department 
Texas A&M University 
YMCA Building 
College Station, TX 77843. 

Information about the position: 

Dr. M. C. Gilbert 
409-845-2464 

An Equal Opportunity Emp/oyer. 


Research in Space Plasmas, Solar and Hcilosphcric 
Physics. The N.iiikimI Rrse.irch Couintl ullWs 
Resident Kt-sivmh ,-\wh i-iu- .nv.iitlt in iimiu ^rc.n 
ul lest .11 • h; in ji.n li> iil.it. .isranls .up .n.til.ihlr .11 
1 I 11 - |el l'M|i|ilsinli 1 -lli'ir.llMl V III lilt' aiiM 'll *.»»■ 
I'I.imii-i Pin Wi sand lnl .11 anti I Itlinsplu-i n Phssits. 
as well .is ni her .irc-.n Areas n| irsi'.ireli .h.iiI.iMi- .11 
]l'l iliiliidr •liidu-s "l iln- 1 ul .11 mud. i"liirUis 
jil.i-.in.i iiiiei.ii in >ns. inl.it 1 in 1 U.i 1 11 ins, in.iftneiii- 
s|iheits ul iln- I anil. )u|>in-i. ami S.ilum, |>l.isni.i 
w.iSfi Imlli III till- nil.ll wind alitl ill'- lli.l}{liel a .- 
s|iIhk, and iln- iitiiiiern al iiunli' ling "I i|>-n>- pl.is- 
111.11 

hir Ini (liter iiilniiiijtnjii alinui ri-seanh ■■|i|n>ilti- 
nines at J 1 * 1 . in ilie*- research . 11 e. 11 . please ion tail 
am of (lie individuals lute.] Ik-Iiju-: 

him. l (■■■Idilein rjISi AM TAtili 
Man hi Neliueluiiel C 1 I 31 ii'I 'J'JIlA 
lihatJJ SiiiiiIi f.'lll .V, t-'Jli !H 

flriKi T. Tiiirulani lSI_ 3 ) :la-l- 7 S"«ti 

All imlisidiials hi Jet I'rupnliiMii Lilini.tinn. Mail 
Siciii -IRUii Oak lit nve Urive. P.n.nlenH. ll\ 

91 Itl 9 . 

Aiv.ircls arc- as.iilalilc hmli ai 1 lie ]»> »nrl« n imal 
t Regular) Irsel and die Seiiinr Researrh Aura iaic 
level. A is .mil arc iniii.ills lm a in-miri ul mu- sear: 
1111 mine ra(aiiuns an i-Memiuu is alluwcil Ass aids 
in Senior Asun i.iics are geueralls fur one ve .11 lull 
sliMTicr ljcricieli n ill In - 1 unsullied. 

Dei Hikd nifiirr iiulion nil a|>plirjtinn prnccdures. 
all ncicssai j fiirins. and a list ul su|»[«ciiiiiu dotsi- 
ments nqniinl are available ii|wjii request iriuii: 
Assnualeihip Prugraim (JII-hDR-jll 
Naiiimal Rew.irrli (aiunril 
■J 10 I (a uni it 11 1 u in Avenue. NAY.. Washington, DC 

204 1 R. 

Staff Postlion/Deparlment of Terrestrial Magne- 
tism. The Department or Terrcsirial Magnet ism 
of ihc Carnegie Institution of Washington invites 


TfWrattiTVn 
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should have a demonstrated ability for ac 
live and innovative independent resenreh using 
trace-elcmeni and/or isotopic techniques to invest! 
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Washington, D.C. 2001a 
Starting time for the appointment Is flexible 
though a target date of laic 1984 Is preferred. 

Carnegie fniiliution of Washington is an equal 
opportunity, affirmative action employer. 


COMPUTER 

PROGRAMMER/ 

OPERATOR 

Sea-going 

Experienced computer engineer 
or senior technician needed to lake 
responsibiliiy for operating und 
maintaining geophysical data log- 
ging and integrated navigation com- 
puters, and for interfacing with 
project computers aboard world - 
ranging research vessel. Trouble 
shooting to the Board level re- 
quired. 

Candidates should have experi- 
ence in FORTRAN and Assembly 
languages (Data General & IBM/ 
PC preferred; other Assembly lan- 
guages considered). College degree 
or equivalent. Position is available 
immediately. 

Interested candidates should call 
or write: 

Marine Science Coordinator’s Office 
Lamont-Doherty 
Geological Observatory 
of Columbia University 
Palisades, New York 10964 
914-359-2900 extension 367. 

Columbia University is an equal 
opporitinitylqffirmatlve action em- 
ployer. 
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FACULTY POSITION 

Geological Engineering Program 
Department of Civil qnd Environmental Engineering 

Washington State University 

The Geologicnl Engineering Program at Washington State University 
has a tenure -track faculty position at the assist an t/oaaoci ate professor 
level in the area(a) of geohydrology and/or borehole geophysics; A Ph.D. is 
required and the ideal candidate will harp a background combining both ‘ 
areas. . 

Geohydrology: A strong background in the geological sciences and a 
high level of proficiency in numerical modeling is highly desirable. . 
Geophysical exploration background is also desirable,' i ' • 
Geophysics: A Btrong background in borehole- geophysics ■With interest' 

■ in geohydrology and evaluation of geotechnical properties .of . rock is 
highly desirable. , 

The successful applicant will teach undergraduate and graduate level . 
courses in gaohydrology and/or geophysics' arid be. expected Jo take over 
anestablBhed research program-involving graduate students. Profession-, 
al registration, or. qualifications to obtain such registration, is desirable., . 

Qualified applicants should send a resume, copies of undergraduate anil 
graduate transcripts, and at least three letter/), of recommendation , to Dr. \ 
Surinder K. Bhagat, Chairperson, Department of Civil qnd'-EJnvlronmep- ■ 

: tal Engineering, Washington State University, '.Pullihah, Washington • 

99164-2910 by April 7, 1984. Washington State ’University Is an equal op- ' . 
portunity/afflripative action employer. 'i V ’ v • 
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POSTDOCTORAL 

RESEARCH 

SCIENTIST 

ATMOSPHERIC 
RADIATIVE TRANSFER 
THEORY AND 
COMPUTATION 

The Theoretical Division of (he Los 
Alamos National Laboratory has avail- 
able a postdoctoral research appoint- 
ment for work on modeling the atmos- 
pheric radiation balance for climat- 
ology applications. Individual should 
be Interested in and qualified to de- 
velop new computational solution 
techniques for the radiative transfer 
equation. 

• Scope of work: 

I Knowledge of computational meth- 
ods to analyze solar radiative trans- 
fer through the atmosphere and 
experience In FORTRAN program- 
ming and handling or large data 
libraries Is desirable. 

• The position offers opportunities 
for use of our farge computer facil- 
ities, for exciting Interdislplinary 
research, and for collaboration 
with other research teams. 

Los Alamos National Laboratory is 
operated by the University of Calif- 
ornia for the Department of Energy, 
Our location In the mountains of north- 
ern New Mexico offers a dean enlron- 
ment and ample recreational activ- 
ities. Postdoctoral appointments are 
for one year and may be renewable 
for a second year. Candidates no 
more than three years past their 
Ph.D. are invited to apply. 

To apply, send a resume and a brief 
letter describing your research Inter- 
ests to: 

Dr. S. Gersll. DIV-84-AY 
Theoretical Division 
MS B210 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 


University of 
California 
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Vn bHIrmaihe VlVinil qua] Opportunity Imptuyn. 


POSITIONS WANTED 

Seismologist. Fh.D. early 1081 seeking research or 
teaching position. Experience includes rc (lea ion 
seismology on niegiucis, refraction modeling, crustal 
studies of coniine nuil deformation, 
miiroearthquakc surveys, intimate knowledge of 
computers including VAX- IBM VMS and CP/M or 
microcomputer. Bov D2G, American Geophysical 
Union, 20181 Florida Avenue, N.W.. Washington, 
D.C. 20009. 


STUDENT OPPORTUNITIES 

Research AsBUlantahlps/Unlversily of Maryland. 

The Meteorology Department oiihe University of 
Maryland has research assiuanisliips available fur 
siaduatc students, Fall Semester 1984. The Depart- 
ment olTen courses of study leading to die degrees 
oF Master of Science and Doctor ofThilosophy in 
meteorology. Students with a bachelor's degree in 
meteorology, thr physical sciences, mathematics, or 
engineering are invited to appply. 

Situated in the Maryland suburbs of Washington. 
D.C., the University is In an ideal location for inter- 
action with the large meteorological community or 
the area. The Department has cooperative research 
agreements with the National Oceanic and Atmo- 
spheric Administration and the National Aeronau- 
tics and Space Administration. Access to Facilities of 
these and olher government agencies, including the 
large computers at the National Center for Atmo- 
spheric Research and NASA, are important re- 
sources for students at Maryland. The Cooperative 
Initiiuie for Climate Research and the Center for 
Occan-Utnd-Alinosphcrc Interactions, both estab- 
lished recently on campus, offer the undent ex- 
panded opportunities lor advanded study and rc- 
irorrh in climate analysis, modeling and prediction. 
A large number of private and government agencies 
within the metropolitan Washington, D.C. area oiler 


Interested individuals are encourage to write for 
more information to the following address: Chair- 
man, Department of Meteorology, University of 
Maryland, College Park. MD 20742. 

Research Fellowships at the University of Notre 
Dune. Fellowships in groundwater physics, 
groundwater chemistry, anaerobic processes and 
bioengineering arc currently available in the Envi- 
ronmental Engineering Program or the Civil Engi- 
neering Department. Successful applicants will be 
awarded annual stipends of up to SlOOO/mo. plus 
fiiQ liiiiion. For additional information, contact Dr. 
Aaron A- Jennings, Department of Civil Engineer- 
ing, University of Notre Dante, Notre Dame. IN 
4G55fl 1219-239-6840). 


Howard Unlverilty/Craduate Aulstanuhips In 
Geosciences. Howard University in Washington, 
D.C. offers a new graduate program for the M.S. 
degree in Geoscience, made possible by a grant 
front the Gulf Oil Company. Areas of specialisation 
arc field fluology/geophysics, geochemistry, and mc- 
teorology/liydrology writlt remote sensing. Some sti- 
pends and assistanlships arc available. Potential stu- 
dents should write to Dr. Eric Christoffcrson, De- 
partment of Ceologv and Geography. Howard 
university, Wash.. D.C. 20059 

SERVICES, SUPPLIES, COURSES, 

AND ANNOUNCEMENTS 


TWO SHORT COURSES 

at 

Colorado State University 

COMPUTER MODELING FOR 
! WATERSHED HYDROLOGY, June 
4-8, 1984. Course Director J. D. Salas, 
l Fee: $600.00. 


EROSION AND RIVER BEHAV- 
IOR ANALYSIS, June 25-29, 1984. 
Course Director: H. W. Shen. Fee: 
$600.00. 


FOR INFORMATION or to receive a 
brochure describing the courses in de- 
Wh Hydrology and Water Resources 
Program, Engineering Research Center, 
Colorado Slate University, Fort Collins 
Colorado 80523. (303) 491-8552. 



Announcement s 

Chapman Conference on 
Vertical Crustal Motion: 
Measurement and 
Modeling 

Call for Papers 

October 22-26, 1984 Chapman Confer- 
ence tut Vertical Grusiul Motion: Measure- 
ment and Mttdt'ling, I turners Ferry, \V. Va. 
Sponsor, AGU. (Vertical Motion Meeting, 
AUU. 2000 Florida rVvu., N.W.. Washington, 
l)C 20009; telephone 202-ld?-09U8 or toll- 
free KOO-424-248H.) 

Deadline for receipt of abstracts hi AGU 
headquarters is August 1. 1981. 

The tunfcieiicc will tiring together scien- 
tists who measure vertical crustal mntium and 
those who analyze and mode! these motions 
with ihe primary objective or obtaining dose 
interaction between the two groups. Empha- 
sis will tie on vertical crustal movement in 
North America. 


Measurement types to be considered are 
conventional leveling, tide guages, gravity, 
dll, and space systems (Very Long Baseline 


Interferometry, satellite bier ranging, Global 
Positioning System). The primary measure- 
ment questions to be addressed will be the 
following: (t) What are the accuracies and cr- 


ror sources associated with each data type? 

(2) What is the extent of the current data 
base? (3) How accurately do we know vertical 
crustal motions i n North America? and (4) 
What are realistic expectations of contribu- 
tions from soace systems and other new tech- 
nologies in the next decade? 

Discussions of analysis and modeling will 
cover vertical motions in seismically active ar- 
eas, vertical motions associated with volcanic 
and intrusive phenomena, and long wave- 
length veritcn motions associated with isostat- 
k rebound, plate edge effects (e.g., Pacific 
Northwest), overall North American plate 
motions and other eastern Nortli American 
cpirogcnic movements (northern Louisiana/ 
Mississippi. Appalachians, etc.) The primarv 
analysis ami modeling questions to be ad- ^ 
dressed will he: (1) What is the current status 

hi!T, VCrt ! Ca ! crmtal ‘no*>‘U? (2) How 
important ft vertical motion Information to 

and modelin 8 ea rth dynamics? 

(3) What are die measurement requirements 
o support modeling and analysiTin temior 

National Geodetic Survey has liist hwi, 

- “f" t-cllng & 

accewlble. At the same time questions and ' 
controversy have arim anu 


1 1 ud i, iu* increase ot two nrrl«>r. ■ 
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available in the next few years. Ini ir.iMnglt 
sophisticated analytic :iiicl finite element nmtl- 
els are being developed that can make me i»l 
vertical crustal motion data. 

Conference Format. Ik nnifeienie will 
have three sessions on each of the Inst -I d.tv» 
with a specific focus on each day. I lie lint 
two sessions each day will lie given ovet in 
presentations. The third period will hr lot 
discussion. The initial jjieseiitaiiiui scmhui 
each day will consist of invited paper'. Hirer- 
ing the major themes of die day. The settuul 
paper session will contain priniarily cuiiirilmi- 
ed papers. The discussion session will lot us 
on the papers presented, hut anyntte will lie 
free to bring up otlter points relevant In (lie 
topic of the day. 

The proposed topics for the -I days air as 
follows: day I, error sources and availability 
of vertical crustal motion data; day 2. iniei- 
comparison and evaluation ui vertical crustal 
motion data; day S, analysis and modeling nt 
vertical crustal motions in seismically active 
areas; day 4, analysis and models of vertical 
crustal motions due lo volcanic, intrusive 1 , iso- 
static, and epirogenic mechanisms. A half-day 
session will be held on the fifth day to sum- 
marize the meeting. Formal written papers 
will not be required. If a sufficient number til 
speakers is interested, npprnval for a special 
issue of die Journal of Geophysical l it search will 
besought, and papers based on conlcreiice 
presentations would go through (lie not mat 
JGR review process to be considered for the 
issue. 

Abstracts. To submit an abstract, follow 
the format published in £ 01 , January 10, 

1984, p. 15. There will be no abstract charge. 
All abstracts should be sent to Vertical Mo- 
tion Meeting, AGU, 2000 Florida Ave., N.W., 
Washington. DC 20009. 

Program Committee. W. E. Strange (con- 
venor), National Geodetic Survey; J. Rundle. 
Sandia National Laboratory; B. Hager, Cali- 
fornia Institute of Technology; B. Tapley. 
University of Texas at Austin; R. Stein, U.S. 
Geological Survey; R. Bilham, Lamont- Do- 
herty Geological Observatory; R. Kcilingcr, 

Air Force Geophysical Laboratory. 

Spacelab 1 Results 

March 27-29, 1984 Science Symposium 
on Initial Results from Spacelab 1 , Huntsville, 
Ala. Sponsor. NASA. (Paul Graven. Code 
ES53, Marshall Space Flight Center, AL 
35812; telephone: 205-453-002D.) 

Preliminary results front the scientific in- 
vestigations on ihe Spacelab 1 mission are to 
be presented by the principal investigators or 
their representatives. Five broad disciplines 
were covered on the flight-astronomy and 
solar physics, atmospheric physics and earth 
observations, space plasma physics, life sci- 
ences. and materials science and technology. 
Scientists interested in the results from any of 
these disciplines as well as those with related 
investigations on future shuttle flights arc in- 
vited to attend. In addition, all who were in- 
volved in the planning and operation nl the 
spacelab 1 mission are welcome. Those who 
wish to attend should contact Paul Craven ;tl 
the above address. 


Meeting Report 

Magnetospheric 
Processes in the 
Plasmapause 

The current experimental and theoretical 

* i a ‘ U * ° n lhe cx,,lence an <l importance or the 
^asmapause as a magnetospheric boundary 
was the subject of a conference on Funda- V 

*c Unhvni,* of Alia iXSlfc d 
Since the last plasmapause conference, in 

97 ’ 7u V *P? cecrari and new techniques in 
pound -haied radar measurements a?e pro- 

w k at lhc pi asma pause 

rSSgasKajfc 

sources and loss processes or 1 ! * 
plasmas in the plasmapause region (S)'iono 
l,ro C Lr ° Ugh and relationfhip’ » to' 

>h« plumapause region ph ' nDmtn » >n 

^ addi- 
esting historical uoim U conla,netl “me inter- 

Gringauz wmhe ? r ff nler J 101 ^ that , 

&n£hlw ,?' ir »'«•*«. V 


Iiiw.nd inns riiirni tlmitig |t<-ii.i«U «,f oeomaa 
mu. .niniir Nflml.i. in Hniii. w.is ,i nc of ,£ 

III Si til f\|»l.lin till ,w the 

b'-rts. t it .mug plasma anti 

Mlliw.llll Hill. 

Ill ill.- inim in llniuii/. it w.n 
tin- pl.isnup.uiM- I,.,. „thrt diMitiguUhino 
i It.n. it ic-t istti %. IhmiIi s III,- well- known densih 

Ki.ttlt.-m. ih.it .in nth iK-iug L-xpfored as 

,,w ' 1 ' "I I In m* ittilicutors in. 

.hide, i cii 1 1 x*i. it it ir unn-.iM-x. clciirk lield 

i li.tiigi-s. ,t th.uig.- in the -. lou.t-v pldsma 

lintii isnimpii (uiMtlt l t,i ,iuiMitrtt|iiL piuh an- 
gtr iltMiiiiiitimis. .uni pindhh t lie inner ed» 

o| pl.is|ll.is|lt-i'l I’ll-.t Mills. 5 

I lu- 1 hit, units i, | tin- pl,isin.i\plu'ri', at if. 

Hr. led in i !*** pl.isiii.ip.insi- p. nit it in, was dis- 

iuss.d In r.iipt-iin-i. Di-.if.ui, Amlersoa, 
ami I fiii.iitf. C.itpfuif! sit,, .veil H-vcralcx- 
.iinplfs I mm KMMiiid-li.tsrd ulnei valiuus of 
witisili’is win. It ttiilii .iii'il tli.ii ilierc are un- 
iliilaiimis iu tin* sh.ipi- nt ilw pl.tmiasphcre 
with hi. ,il liint- tii.it .mild iu-.fr Itc deter- 
mim-tl it inn single sp.ucuali ultscmikm P. 

M. K. Dei lean, using t IF.t ohseivjiinns un- 
-al le iied In sp.u e. i alt piiteiiiial (nnuual ini- 
pL-datiie pinin') sh« iu «-d ilut i here is u longer 
di-lav in the d.nside plaMiiapaiiM- response to 
a MiltMiitin dial i ilut wlm h (-null] he ex- 
pl. lined by ptiielv . mni.ii inn. Antlvrsim used 
plasma wave I’luissiiius .it the upper hybrid 
li'sniuuie as nliseised nil ISI-.K-I ul the plaj. 
mupatisf in delei mine die in-sitit plasma den- 
sity. I his niedtnd is ;tlsn it tulle, ted by space- 
trail pnietilial and teveals, in a radial direc- 
tion, the niiasinii.il exist ell.'.- nf higlt density 
regions just mil side die plusumphcrc (called 
dcl.u'hed plasmu teginus). 1 .emairc discussed 
hnw iuiertltaiige mol inn .mild bring about 
the lot mat inn nt ihe pl.ismapausc boundary. 
Until Dec ie.it t and Cniiif.ui slmwed examples 
nf the niiti-u irn-1.il inn between ihe density 
anti tempeiaim.- at the pLisin;tp;iiise. 

Cltiippeli tepniied the esiiteiue Fur a wide 
region nt w.ntii plasma (lew ev iu icmpera- 
tuie) extending linin (In- plasmapause region 
nut waul, .is itui.li .is :t r-.ti 1 1 1 t.uiii. Tltis re- 
gion lias iti eii lei tiled die "plasinasplteric 
ilniik” sin. e it has been nliseived :■( all local 
limes. 1 1 is lielieved ili.u ibis plasma popula- 
tion. whit h is higher in leinper.tiiire than the 
HHinsphctc and the pl.ismusphric, is generat- 
ed mi the uigliisuU- .md inmecls toward the 
day-side when* it is lust nl dir magiicinpause. 

It was repot let I In « risen that DCcleciric 
lield im-asini-iiK-nis. (tom die SCANIA 
sp.u ci rult made in ellipse (in nvcinimc 
siiacet talt .bulging) neat die ji|.i>iujj«nuse. 
slum* no (Iim • it it mil y in tin- eietirk lield. 

Till- DC eli-t it h lield slatting at tin' plasma- 
|Kittse iuriciLv-s inunuiuiiii ally iu the tailward 
direitidu. Olsen also ii-pi.iu-d dint during 
quiet tiim-s die plasma neai die plasmapause 
seems to in* slightly sul .-minting with iwpw 
to the cal lit. 

Ttu- K-laiiunsliip I tel wee 1 1 the jdasmashcei 
•md die pliisin.ip.iust- was explored in die 
talks by I Ini wit/. Savaiid. Craven, Mauk, Spi- 
ro, Diddle, and Meuieut. Initial tudic.uions 
are dial ai stiorm times the inner iKHindnryo' 
die |>lasiuaslicei and die i-qiiatorwnrtl * 
die , 1111 x 1111 ] oval mini ide with the steep denv- 
tygradii-m of the plaNiuapau.se. 

Chappell, using daiu I t urn die Dynamic 
Kxplmer (DI-'.j salcllile, uliowcd cxnwplcjo 1 
the newly disruvcicd polar wind filling l' ux 
tidies over mint nl i lie magnetosphere- 
Mix i re invoked a polar wind process « 11 
prime tandiduu- lor pliLsntiisplierc filling;, 
flingli pm lorwaid the notion dial the mm* 
Mages Ol plasmaspliere lilting involve vitenu™ 
ex|xmsion pmeesM-s in which ion nutl cret' 
trim elecitiMiatir clleits are cr ideal. 1 W |IU ' 
puitanceofdiflusive eqnilihiiinn l‘ or i l , * !Un ’ 
pheve lilliug, as modeled hy Torr uung u 
data, seemed to apply only Inside nr L " ■ ' 
Heavy inn eidiancetncnis, such as O an 
o* 1 . were repnrted liy Robert* (from 
data) at the plasmapmise to be correlated 
widi cnlmnccments of son electron n uxM 
incasurcd liy lower altitude insiruincnion 
DE-2. Tliesc electrons, as rcpnried by 5ia • 
may also be observed along subauroral rw 

(SAR) arc lield lines. ■ 

In the session on the ionospheric iro g 
and its rciniionship to the plasinapau#' 
Schunk discussed the problems involved 
attributing an ionospheric feature lo 
tion of die plasmapause. These features ■ 
elude the main ionospiieric trough, tM 
ion trough, temperature maxima (Te ^ 
temperature anisotropies, SAR arcs, ® na 
masheet electrons. Papers discussing ‘® n 
spheric features which have been adnou . . 
to the iocation of the high latitude P 13 ! . ; ■ 
pause were given by Mendlllo, Bira^ 1 'j 
bowsky, Green, Heelis, Lockwood, . 

' Beghln. It was clear that no one ip™*", 
feature is a consistent signature of the 
latitude plasmapause. Green dbetdoed . 
nearly simultaneous passes of the Df * *• PT,.-. 

; craft over the Chatanika Radar fa#T,-. 

; Alaska at about 20 to 22 hours local 
■ Matching the itivariant latitude of *; j! 
craft with the field of vkw'oftheW; . 1 

Green showed Lhai the midrlaiilude tro« ( ... 
did riot correspond to the plasmapauw ■ 

: that it Fed large amounts of low 
\ *ria into the maimetosphere just otiw ; 

: plasmapause. Tl)is region 
i -pne of dye major sources of tons rpr m 
, ^discovered plaarnaspherle cloak,^ . . 

. ' U has been known: Fqr some dm® 
hot ring current partlcJes during 9 !? r hv 
• move, through the dlasmapausc aw* 

j processes.!, inside the ’I 1 : 


into the ion(iS[>hcrc. Williams reviewed wliai 
is known about the cold and hut plasma in- 
teractions nccurring in the plasiiKipause le- 
gion. New results comerning this inteiaition 
show that different inn energy pu| hi kn ions 
penetraie to varying depths into the plasma- 
pause region and dial die union tu of avail- 
able ring current energy inside the pl.isinas- 
pherc depends on die steepness of the plas- 
ma pause gradient- 'Hie hot distributions of 
plasma just outside the plasmusphere were 
discussed hy Quinn. Lett turns son, Klimt par, 
and Lundin. 

In the last session of the conference, Knrth 
described (he various wave phenomena in die 
plasmapause region. This variety of waves in- 
cluded ion cyclotron, upper and lower hy- 
brid, whistler mode, 3/2 gyrohuniinuic. plus- 
masphcrc hiss, and die source for uNiiinituin 
radiation. Nagano dtsaisscd the changes in 
the intensity of these waves during storm 
limes. 

Particle and wave correlations, poimed nm 
by Olsen and Green at the magnetic equator 
in die region around the plasma pause, were 
sometimes quite dramatic. A complete change 
in die pitch angle distribution ot the very low- 
energy <>50 eV) hydrogen is seen from field- 
aligned to trapped at (he equator. The char- 
acteristic temperature of the low energy plas- 
ma also increases within a few degrees of die 
magnetic equator, indicating a region of heat- 
ing. This change in angular distribution and 
temperature of die low energy plasma is ac- 
companied by intense low frequency waves. 
These waves have been identified as lower 
hybrid waves and “equatorial noise." Gal- 
lagher proposed a method of utilizing the 
cold plasma wave dispersion curves, together 
with particle and wave data, to identify wave 
modes and added that identification of die 
wave mode for equatorial noise may be ac- 
complished with this technique. 

Other aspects of parlicle-wave interactions 
were discussed by Muuk and Knzyra in the 
case of ion cyclotron wave growths and 
Thome in the case of electron cyclotron wave 
growths for the intensification of plasnias- 
pheric hiss. Kurth and Jones continued the 
controversy surrounding die gcneraiion of 
continuum radiation at the plasmapause. Ob- 
servational evidence is not completely con- 
vincing for the generation mechanism pro- 
posed by Jones (Z mode conversion of ion cy- 
clotron waves). Hughes, Gnhill, ami Wolfe 
discussed micropulsanon and liydromagnctic 
wave events in the plasmapause region ob- 
served by ISEE, DE. and g round-based mea- 
surements. respectively. Finally, a very p min- 
ting technique presented hy I nan for prob- 
ing the plasmapause region is iluuugh active 
pulsing from the Si pie utul Roben al ground 
nations, using DE conjunctions lo examine 
the results of die stimulation. The nbscivetl 
triggered emissions appear to have not only- 
tingle but multiple propagation paths within 
the plasmasphcre under certain conditions. 

A short discussion period, centered on vari- 
ous controversial aspects of die plasmapause. 
concluded the conference. Horwitz initiated 
Utt discussion on llie question of the best def- 
inition and indicator for the equatorial plas- 
ma pause by listing some candidate plasma- 
pause indicators: (1) the sharp density gradi- 
ent, (2) a specific threshold density, (3) the 
transition in angle, composition, and energy 
characteristics of thermal ions, (4) the inner 
edge of ihe electron plasma sheet, (5) the 
outer edge of plasmnsphcric ituu, (6) the 
boundary of "slow" flow trajectories (Mux 
tubes which under steady conditions circulate 
near die earth for more than 2 days), and (7) 
ihe boundary between "open" and "dosed" 
(earth-encircling) convection trajectories. 

The last two definitions (proposed for the 
first time at this conference by Heelis) were 
regarded as "theoretical" plasmapause defini- 
tions, whereas the remaining ones were more 
direct operational indicators. 

Chappell argued for the sharp density gra- 
dient as a universal plasmapause indicator 
'vhen it exists, and some density level criteri- 
on for cases when the gradient is gradual. 
Others, such as Williams, fell most comfort- 
able with the term "plasmapause region" de- 
noting a regime 1 to 3 eartli radii thick when 
. Iffadient is gradual. When die radial den- 
wy profile exhibits only a gradual, ramp-like 
off extending to the magnetopause, 

Kurth and others suggested that there is no 
plasmapause at ail. Anderson’s ISEE-1 obser- 
vations implied that the classic sharp plasma- 
pause profile was rare, but Carpenter fell 
‘hat a sharp drop in density at the plasma- 
pause was at least common on the night side, 
i connection with defining indicators of the. 
Pwsmapause, it appears that Further informa- 
tion on the types and occurrence of different 
density profiles and other plasmapause char- 
acteristics were needed. 

Grocn led the discussion on the question: 
What a die ionospheric signature and signifi- 
ance °f the plasmapause? Some of those 
present, including Heelis, L) ■ons, Brace, and 
Mirth, expressed the view mat, while Investi- 
jption of the physical connection between 
njnospheric and plasmasphertc processes 
long the outer plasmaspheric flux lubes was 
m port ant, th e need fora plasmapause signa : 
In the ionosphere was nbt critical. Chap- 


such signatures. It was agreed that the data 
returned by ground-based radars in conjunc- 
tion with the DE-1&2 spacecraft afforded an 
excellent opportunity lo fruitfully explore 
these issues. 

Oiher areas of scientific concern raised 
during this discussion period dealt with die 
I * train! ion •>( the inner edge or plasma sheet, 
the nature of the plasmasphere filling proc- 
ess. the significance of die warm anisotropii; 
plasma in the vicinity of the plasmapause, 
and some of the difficulties of measuring 
very low-frequency (such as ion cyclotron) 
waves in the equatorial plasmapause region. 

It was clear from the conference that the 
understanding of the physics in the plasma- 
pause region is of considerable importance in 
understanding nutgneiospheric plasma circu- 
lation since diruuglt this dynamic boundary 
region low-energy plasma ran be supplied to 
the magnetosphere. There are many new ob- 
servations being made and concepts taking 
shape that will be enthusiastically pursued in 
llie next few years by space scientists investi- 
gating plasma pause-related processes; the 
next plasmapause conference should not 
have lo wail 1 1 years. 


This meeting repost was prepared by James L. 
Green, who is with the Space Science Laboratory, 
NASA Marshall Space Flight Centei, Huntsville, 
AL 35812, and Janies L. Horwitz, who is with 
the Department of Physics, University of Alabama 
in Huntsville, Huntsville, AL 35899. 
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Chapman Conference 
on the Magnetospheric Polar Cap 

A Chapman Conference on the Magnetospheric Polar Cap 
will be held August 6-9, 1984 at the University of 
Alaska, Fairbanks Campus. Conference ca-convcnors are 
S.-[. Akasofu and J. R. Kan 

This conference will pmvide a unique opportunity for researchers to discuss various 
aspects of polar cap phenomena, the mngnclutuil, and the effects of chc interplanetary 
magnetic field. The magnet. rtpheric polar cap — the highest latitude in the upper 
atmosphere bounded by the aurura! oval — has attracted much attention during the last 
several years. Discussions will emphasize an examination, of how polar cap phenomena 
are controlled hy xolar wind and the interplanetary magnetic field. 

There will he invited reviews and invited and contributed presentations. The Call for 
Papers was published in the January 24, 1984 issue of Eos . Abstract Deadline is May 1, 
iy84. 

Limited funding is available to support student travel. The deadline date for student 
rravcl applications is May l, 1984- Call AGU to request u travel grant application- 


For m/unruufim on the required .ihsti.ii.-t 
format or further meeting logistics, coiiuict: 

AGU Meeting Department 
2000 Florida Avenue, N.W. 
Washington, DC 20009 
(202) 462-6903. 


For program inJi.niiiKion, cmittn i: 

S.-l. Akasofu or J. R. Kan 
University of Alaska 
C. T. Elvey Building 
Fairbanks, AK 99701 
(907) 474-7282 



Separates 

To Order: The oidci number tan be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cosf; $3.50 lor the first article and $1.UU 
for each additional article in the same or- 
der. Payment must accompany older. De- 
posit uauuilis available. 

Semi your older to: 

American Geophysical Union 
20H(J Florida Avenue. N.W. 
Washington. D.C. 2QHUU 


Exploration Geophysics 

0920 Hagaatlc ud •lectrical nathoda 
(Hagna.otallui-ic loundlnf) 

TECTONIC STUDY OF THT CASCADE. RAtfCK AND C0LUH1IA 
PLATEAU IN WASHINGTON STATI BASED OPON 
HACNKTQ TELLUR 1C SOUND LUCS 

VUlfaa D. Itanlay tu.a. Geological Survey. Ida 
2 SOA6 , KS 964, Danvar Pidaral Canter, Denial, 
Colorado 60225} 

Data Proa a 400 kn aaii-vait nagnatotallurlc 
■ounding profile aataudlag from the Parifte Coaat 
co rtxa eeltarn Columbia Plateau In Maablngcon Statu 
are Interpreted to Indicate ai tui eh aa 10 ha of 
conductive (2-10 oha-a) Tattlary and poaalbly pre- 
Tartlary aadlaantary and volcanic roeki. Theau 
conductive unite nra located baoaath aavaral ba or 
■ora reilillu Htarlala In a region co the eouth 
and wait at Ht. lalolar and ate Intarpratad to ba 
the primary rauea of gaoaagnatlc varlallon 
aeoaal laa pravlonaly upped to other raaearch. 

Plowa or tha Coluahla River Baaalt Croup ara 
Iptorptalad to ba 3-4 In thick in tba oorth-cantral 
part or tha Columbia Plateau region where tha 
aagnato telluric aoundlng profile croaaad ®nd to ba 
underlain by 1-4 ka or aadlaantary rock* and 

intarbedded volcanic flovi. Data rrca a ahortar 
oaac-vaac oagnatotallurlc profile umtandlng from 
■ outhvmmt ol Ot. »t. Halem to eouthmut of Kt. 
Adeaa tavael ther there ara aajor tranaltloam In 
ervatal aleetrlcal atructute between tbta profile 
and tba longer profile to tba north. (Taecootca, 
amgne total lurla ooundlmg, Cemcadm Range). 

J. Oeophye . lea., B, Paper 4BOJ51 


Geochemistry 


i iiiviai ui 14 IV iiiiu iflitiuyika 

nosphcrkslghatureg were inadequate in de- 
ermimng the position of llie plasiqapaUse. 
li 0 ^ eVCr ' ^ d'd stress (hat features of the 
ion trough should still he considered for 


laLorcl and vertical chaagae of rho order of I kn and 
leu- In addition che algnal of hlddon geologic 
atructuraa auch an diken, salt doraa, and oce had laa 
aay atao eland abovu I nlcron/a lor (hla low orbiting 
pair. Thua, It ady prove lo bo aft Ic Inn. co moJal thn 
high (raquency CPAVSaT atgna) dlrocity In curat of .ho 
paranacara ot t a< r on Lc-i orographic foulurca and chair 
coupon vat ton. (Ltnvltal toaal algnncuraa, high order 
gravity , aatalltca neaauruian.a, aLnuUttona.) 

J. Oaophya. laa.. B, Paper 410272 


Hydrology 


n)0 ..roundwaier 

A r INI IF. rtlfW.1 TNUk-PlMWCIWUl CWlW-NATUi I fUt-'.'O 

wa tot a m.witmiv svstck 

d. V. i.jpca (hat to It* ft eject H.ioug.unt DlvUIvn. (Ml. 
■ alunbua, uht-j. 4J2i.il>, r. i|ol« ood r.. I. Plndvr 
liulnx a thrau-dtnenalonal laoparaaocru (Inti* olanai.i 
a.-hvmo, J ion pur or ludel, FElDCW, U davvl>>VO*l le 
elm.ll ala the plusdy-etare oi«l cmniUnc hthavlor ot a 
luraa. natural, nuUllnxTcd I'.round-wot or evntvnn. A 
hydruloftlc bant a tor diivvloplng a lloltu ulaavnt grid t» 
proeoi.tad. i;rnpM<.dl dtaplcva H cnuraird by (ho uuppor- 
tivv proKiar.a of tha vodut and uaod to verify (ha Input 
dnta of iJrge, nutural gruund-water aretana and in 
fad Urate tha Interaction beewaen mode lor and field 
hvdrogoolcglac ara also praaencod. natal appl lea. tone 
ara ILluatracad with the aimilarlon of a ground tar or 

>i .I.ajih L ...» I .land . -tow Y..rV . It.v 'lnl(v 

aioaont aolactwna ara eonparrd with tha vlaotrlc analvg 
nodal of tha aacu roglon. (Crounduotar a»lalln|. Unite 
element . thraa-dlnunal.'aal . long Island). 

Wotar Raaour. Raa., Paper 4W0U20 


tl<n uiwology 

IHE LWE ERIE RESPONSE TO THE JANUARY ?«, 1978 CUXONE 
J. Sttvin Plngnun (Department of Civil Englncirlng, The 
Ohio Sidle University, Co'urtJus, Ohio, 4)21')). And bellh 
H. Bedford 

A descriptive analysis of the response o t Ukt Eric to 
the passage of the billiard cyclone of January 24, 1978 

is presented. This Intonse entretroptcal cyclone, the 
worst ever to cross the Ohio valley and Great tales 
region of the United Stales, set numerous record low sea 
level pressure readings at nearly e*ory recording station 
surrounding Like trie, and subjected the lake region to 
sharp temperature drops and high winds, ihe like surface 
was Significantly Ice covered during the (torn eaanti ft 
remained virtually Intact on the entire Maslorn Bailr and 
partial Ice caver break-up occurred over the Central 
Rastn. the (nunstlgitton of the water level Mut tuitions 
Induced by the cyclone are based on date agulred Iran 
normal meteorological and water level monltorlnq stations 
Surrounding the lake. The rost unusual asoects of the 
water surface fl actuations Include: the Observance ol a 
pressure suction Induced rtir In water level In the 
Western sasln before the storm passed north of the lake-, 
a mb lam storm surge set -op occurring between 
Marblehead. Ohio and fort Col borne. Canada ana apt 
between the ends or the lake, and a itpa'ite oscillatory 
surge occurring at Port Stanley, Canada. The probable 
causes and reasons ror meie fluctuations are thoroughly 
analyaod In the contact of avis ting theories that deal 
with how a l»it Surface responds to external itncitohfrle 
forcing tunc" ons wen ai wind stress, sea ln.ol o'essur* 
changes, and resonance. The effect of the icr cover on 
tno water level fluctuiltoni is also presented. (Slorn 
surge, reianance, meteorology, Lake Irle). 

J. Ceophya. Pea., C. E'.lpur 4C0292 
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Density Distribution In Looplike Coronal Transients: A Comparison of Observations and a Theoretical 
Model fPaper JA198JJ ^ 

D. G. Stmt. K. M. MacQnrr*. and A . J. HmJnuiiun 
The Energy Spectrum of 35- to 1600-kcV Protons Associated With Interplanetary Shocks (Paper -tAOOIIi 

P. ,nn Net. H. ttelnhard, T. R. Sanderson. K -P. Wtnuf, and R. D. 

The loo Cyclotron Dispersion Relation in a Proton- Alpha Solar Wind (Paper 4A0003) 

Philip A. Ufiiheru 

ColUsionlesi Dissipation In Quasi-Perpendicular Shocks jPapcr 1A 19301 

u. IP. For sla jid. K. B. Quest. 1. V. BftlrhblU. and A . Lee 
The Structure of Oblique Subcrillcal Bow Shocks: ISEE I and 2 Observations t Paper ) A 19881 

M. At. Ate lion and E. H". Greeiuiadi 


Melton and E. H". Gretmuidt 

A Close Look at Ihe Solar Wind-Magnetosphere Interaction tPaper 3AI976) 

L. Rosso era 

The Shape and Position of Ihe Plasma Sheet in Earth's Mognetolail l Paper AA00J7I 

Gerd-ttannri Volgr 

Observations of Multiple Ion Beam* in the Maonetotail: Evidence Tor a Double Proton Population t Paper JAI443) 

Af. CanJfdl. S. Orshtl, and A. G. Ghlelmeill 

The Magnhude and Composition of the Outflow of Energetic Ions Front the Ionosphere iPaper 3A W6l 

H. L. Collin. R. t>. Sharp, and E. G. Shelley 

Up going Ion Beams, 2, Fluid Analysis and Magneiosphe re- Ionosphere Couplina (Paper 3AI977) 

Richard L. Ka ufmonn and Paul M. KhUntr 
A Mechanism Tor Iha Westward Traveling Surge During Suhsiorma (Paper 3 A 1840) 

J. R. Kan, R. L. Williams, and S.-t. Ahosofn 

Effects of Energetic Heavy Ions on Electromagnetic Ion Cyclotron Wave Oenenuicn in the Plasmapause 

Region (Paper 3AIWt) _ „ 

J. U. JCnprii, T. E. Cmvenc, A. F. Nags, £■ G. Fonlhebn, and R. S. B. Ong 
Tuibulent Healing of Heavy Ions on Auroral Field Lines <Paper4A0002) 

Af. Ashaur-AbJaUn and H. OLuda 

The Production of Ion Conics by Oblique Double Layers fPaper 3 A 1968) 

Joseph E. Borovsty 

Acceleration of Thermal Electrons by ICW’s Propagating in a Multkomponanl Magnetospheric 
Ptuma (Paper 4AOOJ5) 

A. Roux, N. Corndteau- Vfeh rtln , and J. L. Rauch 
A Study or Particle Trapping by Whistler Mode Waves in ihe Oeomagiieix Field: The Early Development of Ihe VLP 
Quiet Bind (Paper 3A 1892) 

J. P. Mottherfs, r. Omuni, and II. Matumtoio 
Excllatlon or Magnetotlarie Fluchtailom by FUamentatloa of Whistlers (Paper 4A00I9I 

M. C. Lee and 5. P. Kuo 

Multiple Correlation Between Auroral and Magnetic Pulsations (Paper 3 A 1959) 

Tatai I Oguii, Jack It. Aleak, and A'amtf llayiuht 
Results on Relative Scattering Cross Section of MO-MHz Amoral Back scalier (Paper 4A0018) 

C. I. Hetdoupls and E. Nletien 

Composile Equatorial Spread F Wave Number Spectra From Medium lo Short Wavelengths (Paper 3A IMS) 

At. Slush and E. P. Stunctfwtci 

Observation oT High-Frequency Turbulence Induced by an ArtltkM Ion Beam lit the tonosphest (Paper JAWOM 

R. Poitekile, J . Af. Idlano. O. fl. Bauer, and R . Treumann 
Measurements of the Optical Emission Produced During the Laboratory Beam Plasma Discharge (Paper 3A1873) 

T. J. Hatllnaa. II. Leinbach, G. AtanyoutlM, Mid W. Btnnietn 
A Theoretical F Region Study of Ion Compositional and Temperature Variations in Response id Magnetospheric 
Storm Inputs (Paper 4A0053) 

. J.J. Sojka and R. W. Schunk 

Ionospheric Chemistry of NO (Paper 3A194I) 

E. L, Brttg, VP. B. Ilanien, and J. II. Hoffman 
Comment on Ihe Observed Plasma Denslliei in Juj«ier'» Distani Magadan II iWake): A Ptasiblo 
BsplanaikM (Paper.3A!798) 

, S. QrtfddetM and W, Alacek 

Saturn's Ionosphere; Inferred Electron DemlUcs (Riper 4A00J1) = " 

Af. L. Falter. Af. D. Detch. and !■ 8. P. Connrmrr 
An Bstitnale of the Hv Density in the Atomic Hydrogen Cloud ofTllan (Paper 4AOOM1 

, W.-tt. Ip 

On Ihe Thcoretical/Obscrvattonal Comparison of Field -AUgnrd Ion Beams In the Ewih'g Foreihocle (Paper 4A00B 0 

1 Steven J. Sthh-prtt and Daikt Bnrgeu 

Excitation of the Lower ObUqua Resonance by an Artlflrial Plasna Jet In the Ionosphere (Papef 3A 18931 

' /. ThM. L. R. O. Storey,' O. M. Bauer, and D ■ Janet 

Observations Relating Changes In Thermospheric Composition to Depletions iq Topside Ionization During Ihe 
OeomasKtlc Storm of September 1982 tPaper 4AMJJ) 

N. J. MUter. H. G. Mmr. N. W. Spencer, L. H. Brace, and O. R. Carlgnah 
An Association Between Discrete Aurora end Qoergrtic Particle Boundaries I Paper 4 A0I II) 

, L, R. Lyons and D. S. Evans 

POrroatioo and Oyoandcs of Largo-Scale Magnetic Structure* ta the looosphere of 
Venus (Paper 4A0098) 

P. A. CloMler 

Comment oo "Modetin) the loo Chemistry of Ihe D Regkra: A Case Study Bused Upon ibo 1 966 Total Solar Eclipse" 
by Sean el H. (Paper 3A 1865) 

' ■ Af. A. Abdu. J. H. A. Sotmd, and 1. 5. Balhta 

Qeomagocik and Solar Data (Pupcr 4A02971 - ' • 

• ' Helen E. Coffey, Editor . 
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1410 Chra laity of tba acMapkara 

SUSONAL, LATITUDINAL, AKD 81CULAR VARIATIONS IN THE 
ABUNDANCE AMD ISOTOPIC RATIOS OP ATOOSWEBIC CARBON 
DIOXIDE 2. RESULTS TtSM OCEASOCRAPIUC CRUISES IH HIE 

S 3 - *"E£T!- e..,., ^ .m- .. — 

Batvaan Hatch 1979 and J«a 1980 air wm coltabtad 
co tha Howsti-Tablel dhuttla axpadltlnn of tba Clobal 
Acooapbaric Raaaatcb ProRtaa. . A north- aouti track waa 
rapeatadly aanptad V* tha alr analTjad U ’’^iLilfa 
■aca or data «i eha coo cant rat loo, **C/t J C, and 180/ ®o 
racial of atuoapharjc urban dtonlda btlvau 20 P and 
17*8 tadtoda naar 155*0. W tha northam baUBP»ara 
tha lJc/tic ratio of tb» 00 > aaa*ooaUy addid to and 
wlihdtawn fn» «*a atuaphara wqa round ko be Marly 
oooaeant at circa 30*/.. Itaa lhan acandard PUS. Tbla 
Juta la cociiacanc win, phoMayashula end raf ieaelra 
of tern* trial vagatatioo aa U» cauaa of tha seasonal 
cycle, iha ratio waa yroanastvely '•“.“•jjj* 1 . 

■outboard, raa thing olrca -15*/.. at 17 9. Ibl aabttt 
to ratio au|g*ata that alr-aaa aachanp U taPWtaal in 
producing thTaaaaooal aadatiaB to tha «mtbarn h«I- 
■pbar#,atDca tUa webanga probably ocoura with Uttta 
KSlt la o topic Iractlooatlia. pit saisonstty ad- 
Juatad 17c/“C ratio ot atMtpharle CDj iooraaaad 
acaadlly aoutlward Eroo -7. 55V# a near 16 H W 
-7.47‘/.. naar 1»*8, «a axpictad froai a prad^natoly 
narcharn bolaphara aourca of a OOi ryw 
conbuacion and a barrier to ntaofpfierle dialog In tha 

ni£hya. Baa. . D. Papar 4DM« , 

Geodesy and Gravity 

1905 Artificial aataUlta taolu IpH . 

TO ORAV3AT SIOTAL ”?« IC 
C. A. Hataiak (Sac local wodaalo Snmay. 

Oeaanle Sd *t»oap!iarU Mala Ut rat 1M, Rockrllla. 

batwaab'tPo* e L a ■ OWWatlonal 
n*TaLllcoi"lu low-tiarcl) ortu haa bean avaloatod over 
auah a. gountaln. nd r«taa, 
f not ora aooaa. and tiraoBhaa. i Hidala ara *9 ““7, 
a* consist o* both ydist mss «l^«* 

riaTaan dlpblss: Kaaaaa a«4 d«ptba ol oodpapoktlco 
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